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1. Rª 
 
1. 1. ¢£,[9¶h\ 
 Y±c=^}itOFВɅЖΖƒ ǖ.˟ą=˷ˣ/љяƽǲŞčFϬ 
ˍ²'/ȼƴ˪+¾эCBњǶ+ͩĈϑ.wfjKiF˱Γ Х.83˷ˣ
=љɃÙ+BǊʽ*ͯǍà@ǤF¾эB(<	B!Dњ 
 ^i^/љǟϐ.ϳǣ͝Ă+β@CBΏʐ?1.Ώʐ+?#&ǵφCBǟϐ.
̿ǉˉǹFȔ (Selye, 1956)љΞ.Ã/ΓΔF®&ˑφBǟϐ4.νȍ̿ǉˉǹ
*E"ΓΔF® ^i^(ΚBњCFΓΔ˪^i^(ļ1љΓΔúʶ+?#&
έ˧CBΓΔ˪ǤΓ˾Δ.ʀ9˟ą.̀̏(Ƅ͔C&  (Wilkins, 1995)њ.
×'<ΓΔ˪Ǥ/ˁɀàʻʰàgrΎЪ*ɳǿ.ƹ¿ƀ˪pc*).ˑʛː
Šé.ŧɴ*ΓΔúʶ@έ˧C (Kasteleijn-Nolst Trenité et al., 2004)љΖΦƄ+?#&
ʬB(.'BǤŻǰǸ'	B (Marcus & Soso, 1989)њ8 Ƀ˘=ȦƲśX*)
.ɽÜɃÙ+ǣ˓CB˷̘¾Γ<љϚϙ(ʍɉ¾γ̦.ȲĮ+?AΓΔ˪Ǥ=˷
̫˟ąљнˣ*)Fέ˧B (Lambooij et al., 2009; O'Hare et al., 2013)њǱǳ*ǲɇFΑ (
.ǫǧŻǰ.?+љɲǥ˪ˇǪˑBǤ<	BљϪ.ß΃̃̔(İɴ+ 
(ȼʉЅ, 2000; Wilkins, 1995)љɗ̃̔'/ΓΔúʶ.˅ˏˇǪ+˕ɞBΓΔ˪Ǥ+НBњ 
 İΓΔúʶ@έ˧CBΓΔ˪Ǥ+/Í¬Ʈ	B(<˾@C&Aљ.ĝō
.$+àϯȮǪȕ@CBњàϯȮǪ/љΓΔúʶ+?#&ũ͡˫σϯͬűFφ
=
ΓΔˇǪ'	AљCφō&ΓΔ˪ǤFšũB (Kasteleijn-Nolst Trenité et 
al., 2001; Wilkins et al., 1979)њ@+àϯȮǪ+φō&&GG˧À (Chatrian et al., 1970) 
=˃нˣ (Harle et al., 2006; Wilkins, 1995) Fέ˧ ABњ&GG/љ&GGʙ(

ũ͡l.̖˧˪˧Ƙ+˕ɞ 
CG=Ƕηʨȥ*).˧ÀˇǞ.ǻǪˠǮ
'	B (Gloor & Fariello, 1988)њ 
 ΓΔúʶ.ɅЖ˪̕Ж˪ˇǪqi.ΓΔ̬+ϯƽ.νͳFB?*şĮљΓΔú
ʶ/хͷ+ΓΔ˪ǤFέ˧B(͕@C&
B (Wilkins, 1995)њϯŧ*ɅЖ˪ˇǪFȓ
$ΓΔúʶ(&љяĺʙȱ.ʻʰà=ͿàʸuL̥gr.tfQȕ@CB 
(Stefansson et al., 1977)њ ΓΔúʶǅφ 1997Ʒ.ȼɗ+B|W
¤µ'/љgrIl|Wfi^c.ā×.υ(а.яĺʙȱʻʰà.Γ͘ǖ
  
8 
+љâ̚F×ǟ( 685 ı
CGŉĲ˷ˣ*).˧ÀFφ  (Ishida et al., 
1998)њŃс.Il\.ʻʰà.ĺʙȱ/̭ 12 Hz !#  (Takahashi & Tsukahara, 
1998)њ*àϯȮǪ&GGǮ͖'/ 16 Hz .ʻʰ˧ÀFέ˧= (Harding, 1998)љ
˃нˣǮ͖'/ 10 Hz.ʻʰΓΔ˪ǤFέ˧=
 (Wilkinson et al., 2008)њ 
 ϯŧ*̕Ж˪ˇǪFȓ$ΓΔúʶ(&љяYi^i.ƹ¿ƀ˪pc=ɰǍͯF
ŧ˓ ΓΔh[K*)ȕ@CBњ (0 1971 Ʒ+/ΎЪ*ɳǿ.Ȍμ˘Fở
BKT^.͒΄ъ+
&θÖŀнˣFΣ Aљ2005 Ʒ+KT^.ˡО+щ@
C ̺˘+?#&͙ŀнˣ+# A (	B (Fernandez & Wilkins, 2008)њ
 ̕Ж˪ˇǪ+˕ɞ ΓΔ˪Ǥ/љàϯȮǪ+ˁ@ĮE*@ 70 Ʒ²@­
ȼ+ͪB8'ɮΝ̼
&
B (Chatrian et al., 1970; O'Hare & Hibbard, 2015; Penacchio & 
Wilkins, 2015; Wilkins, 1995)њ.Ƕ͔/
$	Bњ8/љYi^iǸƽ=õɔ
ΓΔЅ.̶̋ǣ̡*)FĶG!qiΓΔ.½ɽ̕ЖǲŞðˏQl_.ˏΘ+ξˋBњ
8 љàϯȮǪFɑB˃нˣǮ͖*).ͨƻ͓.˾ΔˇǪ.ˏΘ?1.ͨƻǣ˓+ξ
ˋBњ&љΓΔ˪ǤFέ˧BˑʛːŠé.ΓΔúʶFț̲B('љːŠh
[K.ȔЈ(*B?*ŝ̈˪˾ΑFЩ̓B(+ξˋBњ 
 
1. 2. Q3K$+)¨
¢£,[ 
 ΓΔ˪Ǥ.̃̔FĶ:ΓΔ̃̔'/љɨżɶɴ=R{pfe(
# ƹ¿ƀ˪pc
љ̹ù.(A=
ΓΔúʶ(&ȣ˓C& њƹ¿ƀ˪pc/љƀ΄̃̔
!'*h[KΊщͰ΄+<ǣ˓C&Aљǂ̨˅·ɒƺĹź¾*)ϐ.Ō
A+п͍+ſŖB (ő 1)њ8 ƹ¿ƀ˪pc.έ˧BĈ=ͯ.ЎΓFø˓ ƅ
э˪Ͱ΄ Op Art+<ǣ˓CљJosef Albers= Bridget Riley²Έ˪*Ͱ΄Ƌ(&ȕ@
CB (Parola, 1996)њ ˑʛːŠé.ƹ¿ƀ˪pc/љƔ͒Ǫ.ƅˍ*)̌ "
+ǤǸǲFB ;+ǣ˓CB(ŧ
њ 
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ő 1њˑʛːŠé.ƹ¿ƀ˪pc 
 
 ƹ¿ƀ˪pc/Ȁ+ǤǸǲFB!'/*
њˇƄ.̕Ж˪ˇǪFȓ$
ΓΔúʶ/ΓΔ˪Ǥ=˟ąFέ˧B(	Aљ (0̕Жĺʙȱ 3 cycles/degree.
ƹ¿ƀ˪pc/хͷ*ǤǸFέ˧=
 (Marcus & Soso, 1989; Wilkins et al., 1984)њ
̕Жĺʙȱ/љΓЅ.Ƅȸĳ+ʔ#&ϗƽĺɔ˪+ťčB?*şĮ*)+љ	B̕
Жé+)C!ɀɋ.ĺɔȱĶ8CBFȔњ (0̕Жĺʙȱя
͉/Ǝ+*Aљ
ĺʙȱ½
͉/̩*Bњ̕Жĺʙȱ.ę¼(&/љΓΗ 1 ƽé.ɀɋ.ĺɔȱ=
cycles/degree = 1 ˘Ù×.ĺɔȱFȔ cycles/image = 1 ф˘Ù×.ĺɔȱFȔ
cycles/face*)љúʶˇǪΞϢCBȳ͞+ǣ&Ț˓CBњ 
 qiΓΔ.Ǹƽ/̕Жĺʙȱ+ʔ#&elVC&
Bњ¥мŜ.ϗƽ.˲ϱљ 
(0˨є.͉F˾Δ'B ;.ɏƛ.ϗƽYi^i/Yi^iИÐ(ļ0Cљ
.ϥȱFYi^iǸƽ(ļ3њYi^iǸƽ/̕Жĺʙȱ.Зȱ+ΈCB 
(Robson, 1966)њYi^iǸƽ/̕Жĺʙȱ 2-3 cycles/degree 'ɏ<я (Campbell & 
Robson, 1968)љC>+.̑ƽ.̕Жĺʙȱ.ɨżɶɴхͷ+ǤFέ˧=
 
(Wilkins, 1995)њ°+<ƹ¿ƀ˪pc.͉.× (Soso et al., 1980)љpc.ũ 
(Wilkins et al., 1984)љͯǍ (Haigh et al., 2013)љϮĈ (Binnie et al., 1985; Haigh et al., 2012) 
ΓΔ˪Ǥ+ġ7ǏжɮΝC& њ@+ƹ¿ƀ˪pc/àϯȮǪ&GGǮ
͖ (Chatrian et al., 1970; Wilkins, 1995) =˃нˣǮ͖ (Marcus & Soso, 1989; ƛƤʒɛ, 
2007) +Ǌ
ǤǸ=83Fέ˧љ˧Àέ˧B(	B (Harle et al., 2006)њ 
 ͉ɶɴ*).ƹ¿ƀ˪pc(İɴ+љȳž<ΓΔ˪Ǥ=нˣ˧ÀFέ˧B 
(Wilkins, 2003; Wilkins et al., 2004)њˇ+˨͛ɇ.єȳž/яYi^i'	Aƹ¿ƀ˪
pc(İɴ.̕Ж˪ˇǪFȓ$њ. ;àϯȮǪFɑB͖+(#&ΓΔ˪ǤF
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=
ΓΔúʶ!(͕@CBњȳž.̕Ж˪Ʊ͐FΘɡ ɮΝ'/љ͊ȸĳ.ɨżˉ
.Ώ̱ȳžô+ŧéČCBşĮ+ (e.g., mum, morrow)љƹ¿ƀ˪pc(İɴ.ɻ
Ƽ'ΓΔ˪Ǥέ˧C=
(=љǤ.έ˧+ă&α9Ϩƽ.½(
# ΃Ĉ
ǿ͌.½<ά;@CB(̉C&
B (Wilkins et al., 2007)њȳž(͛ɇ.Yi
^iō'	B ;љĕϦɀ.QtJcFΫг+Є-B('љYi^iF
 AÂ˓͖+?#&˜*BϯȮ*ʙВàFϴȶ' AB ;љΓΔ˪Ǥ.ϔʨ=α
9.ȫŅĩ͝'	B(<̉ŁC&A (Imaizumi et al., 2016; Irlen, 1991; Wilkins, 2003)љ
ΓΔ˪Ǥ̃̔.˾ΑFʛ ®ãΨ9@C&
Bњ 
 Ϣ.?+˃нˣǮ͖=àϯȮǪ&GGǮ͖*).àϯȮǪ.	B¬/љÓƴ͖?
A<ΓΔ˪Ǥέ˧C=
њ(AE˃нˣǮ͖+З&/љǖϢB?+àϯȮ
Ǫ³Ŧ.ˇ˜*Γ˾ΔFɑB(=љ°.ǸΔdgJ+Bˇ˜Ǫ=.Γ˾Δ(
.ϪĮ+?BФºˢˉFĸB(˾@C&Aљȱŧ.͖̃̔˃нˣ+B˾Δ
ˇǪ.Θɀ+ĥA̵G' њˇ+˃нˣǮ͖.ΓΔˇǪ/˖δ͖.̃̔.с'	Bњ
'ɽ̦'/љƹ¿ƀ˪pc@ΓΔ˪Ǥ=83FǸBɻƼ+$
&ΓΔ̬.
ɳϩ((<+ɲΰBњ 
 
1. 3. ¢£,[	tR 
 ƹ¿ƀ˪pcΓΔ˪Ǥ=83Fέ˧BɻƼ/љϗƽCͩ¾'/*Y
i^i+	B (Koyama & Kawamura, 2007; Wilkins, 1995)њ'.Yi^i/љϗƽ
ɏũ+*BмŜ.ϗƽF Lmaxљɏƛ.ϗƽF Lmin(& M = (Lmax - Lmin) / (Lmax + Lmin) (

ǄB}KWaYi^i (M) FȔ (Kukkonen et al., 1993)њYi^i
+ģǣ&83=ǤFǸBɻƼ/ΓΔ̬.Ø+	BњΓΔ̬/Yi^iFɮ
˾BØFȓ$љ.Ø/̾ͦ@ũ͡˫σ+&ʄУ˪+ðˏCBњ 
 8qi.ΓΔ̬.ɳϩFɲΰB (Brown & Wald, 1964)њΓΔúʶ.Êī/̾ͦ+ãĂ
Bњ̾ͦ.Γ̳͜àFЮʌÊī+ťȢ&љ̶̦̳̋͜+¹ϤBњ̶̦̳̋͜'ʛĈ
Ю¼ˑ&̾ͦFñ&>љΓ̶̋ŦÔͧˉ¾F̶ ."+ǖнͶ+	B̝ɽΓΔЅ
+ͪBњ̾ͦ.Γ̳͜/+Ѝ¾(ɫ¾+ũ÷CBњɀȁ'Øͯ?1ϗƽǲŞFĦƌ
BЍ¾/љ̀×ВʙВŜCC+Ǹƽ.±UFȓ$̒	Aљ̾ͦ×ǟ+òƱ
Bњɫ¾/ɋȁ'ØϗƽǲŞFĦƌљ̾ͦĺϜ+òƱBњΓ̳͜/ķĤBà.N
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mTІ+ǣ̡Bљ̶̦̳̋͜/NmT.̕Ж˪ťčљ (0Yi^i+
ǣ̡B (Enroth-Cugell & Robson, 1966)њˇ+ϘϽ͂.Yi^iFя;љ̾ͦÙFɀ˺
+BØ	Bњ 
 ̶̦̳̋͜+
&љΓΔúʶÍ.̳͜+ģǣFέ˧'BΓЅ̧ŐF.̳͜.Ħ
ƌЅ(ļ3њ̶̦̳̋͜.ĦƌЅ/љP×ǟś(Pt×ǟś.ĦƌЅ	B (Kuffler, 
1953)њP×ǟśĦƌЅ'/àúʶ×ǟϼ+¹EB(ͬű (Pģǣ)љĺϜϼ+¹E
B(ȇùCBљúʶʡB(ϯǪ.ͬűF̉ (Ptģǣ)њPt×ǟśĦƌЅ'
/P×ǟśĦƌЅ(ϥ.ģǣF̉њȸ'ĦƌЅä¾Fΐà+Ɩ&/Pģǣ<P
tģǣ<ˑ*
њC/×ǟϼͬűB(İɅ+ĺϜϼFȇùљĺϜϼ<8 ͬű
$$×ǟϼFȇùBȒȉ˪*Ø+?Bњ. ;̾ͦÙFɀ˺+B('Bњ 
 ɀɋ.Š˙+
&Yi^iFǊγBP×ǟśĦƌЅ.ØFɲΰBњɀB

àȈǏCBĦƌЅ'/љͬűǪãĂ((<+ȇùǪãĂFĦљ×̟ƽ.ͬűF&

BњŠ˙+ϟɀB
мŜ+	BĦƌЅ/љȇùǪ.ãĂĕòɼ&A˲Ɩ˪+ͬű
Ǌ
ȸ'љŠ˙+ϟɋ
мŜ+	BĦƌЅ/ɀB
ϼò@.ȇùǪãĂ.9ĦB 
; (ő 2)љ°.ɋ
ϼò+ʉ5&ͬűǈ
њ #&ɀɋ.Š˙'/ɀB
мŜ?A
ɀBљɋ
мŜ?AɋΑB?+ðˏCљYi^iǊγCBњ.Ħƌ
Ѕ.ȒȉǪ'ΰɀCBЎΓ+ Mach .Ʋ	B (ő 3)њяϗƽмŜ(½ϗƽмŜ.Š˙+љ
яϗƽмŜÔ+/½ϗƽ.Ʋљ½ϗƽмŜ+/яϗƽ.Ʋ˾ΔCBˍμ'	B 
(Fiorentini, 1972)њ8 P×ǟśĦƌЅ.ˇǪ+?#& Hermann.ɨż (ő 4) <ΰɀ'
Bњɨż.ªʻϼòɋΑB./љȸ.ĦƌЅ?A<ȸ.ĦƌЅ.6PtмŜ
4.àúʶšљȸ.ĦƌЅ?AȇùCB ;'	B (Spillmann & Levine, 1971)њ 
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ő 2њP×ǟśĦƌЅFÃ+ Yi^iǊγh 
 
 
 
ő 3њMach.ƲњBrown and Mueller (1965) F<(+Àǿ 
 
 
 
ő 4њHermann.ɨżњBrown and Mueller (1965) F<(+Àǿ 
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 ̶̦̳̾ͦ̋͜F̶&Γ̶̋@Ϥ@C Êī/љŦÔͧˉ¾FϧAũ͡˫σ.ǖнͶ+
	B̝ɽΓΔЅ+ĳњ̝ɽΓΔЅ.̳͜/љ̳В
àpcˇƄ.ȸ¼F<#
&̶̦̳̋͜.ĦƌЅ+ĸ̉C (љ8 /ĦƌЅFɸó#&Ĉ
 (+Ǌģǣ
Bњ.ǪσFȸ¼϶ȊǪ(ļ3 (Nelson & Frost, 1978; Wilson et al., 1983)њȸ¼϶ȊǪ+
?Aљɴ*ȸ¼.ϘϽ͂.Yi^i+ǣ̡Bњ 
 ȸ¼϶ȊǪFȓ$̝ɽΓΔЅ.̳͜/ũ͡˫σ+Ś˱*ɦˉɳϩFǌǿљYɳϩ
(ļ0CB (Hubel & Wiesel, 1969, 1972)њ$.Y/ƣˉ+*#&Aљ̒.̳͜
ƣFɳǿBњC@.̳͜/ę̯ś̳͜(ΎЪś̳͜+ʍƶȸĳ+òCљ8 ƬĪC
C.˷@.ãĂ+Ɩ&϶Ȋ˪+ǣ̡B?+Ś˱ȸĳ+мŜòÿC&
Bњę
̯ś̳͜/͂ˉ.à+ƖBȸ¼϶ȊǪFȓ"љàFĸ̉ (+ͬűBPмŜ(à
Fʡ (+ͬűBPtмŜ+òCљ¦
+ȒȉBњмŜ+8 BàFĸ̉
B(ģǣ*
њȸ'ΎЪś̳͜/љę̯ś̳͜+ʉ5&ũ
ĦƌЅFȓ$PP
tмŜFȓ љ̳В
à+Ɩ&ȸ¼ɏϳ*@ĦƌЅé.)+ĸ̉C&<ͬűBњ 
 ˨ͯƶг+½ϗƽ.є͉ͯăEB('ƹ¿ƀ˪pcFǌǿBљ˨ͯƶг?A
ϗƽ/½
.+Yi^i.Ǌ
͉.ϘϽϼò+83=ǤFǸ&8њ.ɻ
Ƽ(&љ̶̦̳̋͜.ĦƌЅ+BPPtģǣ̳
͉.˾ΔFǊγљC+
?BΓΔЅ.ϯͬű83=ǤǸ*).ΓΔ˪ǤFέ˧B(͕@CBњ8 љ
ΓΔ˪ǤFέ˧B?*úʶFΖƒ&
BХ.ΓΔЅ.͡΂ʝІ.šũ@ (Huang 
et al., 2003)љ΂ʝІ.šũ(
˜ƴ*²ζˉǹFΘʡ?(Bϳǣ˪*ģǣ(&Γ
Δ˪ǤǵφCB(
ΰϟƷȡɪC&
B (Haigh et al., 2013; Hibbard & O'Hare, 
2015; Wilkins & Hibbard, 2014)њ 
 ˃нˣǮ͖.ΓΔЅ+BϯͬűǪƹ¿ƀ˪pc4.ϯȮF/;( àϯȮ
ǪFΰɀB(͕@C&
B (Aurora & Wilkinson, 2007; Chronicle et al., 2006; Wilkins et 
al., 2004)љ˃нˣǮ͖+BΓΔЅ4.̶нͺ̇ʌúʶʘ+?Bхͷ*˷éГà.έ˧= 
(Aurora et al., 1998), ƹ¿ƀ˪pc.Ζƒ+?BΓΔЅ.ςʛ.šũCFȪȓ&

B (Haigh et al., 2012; Huang et al., 2003)њ #&˃нˣǮ͖.ΓΔЅ.ϯͬűǪ+?#
&љяYi^i.ϘϽ+Óƴ͖?A<ϯȮ+ģǣ&83F˾ΔB(͕@CBњ
&pc̳òCB(C!ϘϽ.І<šũB ;љ83=ǤǸ<šũ
B(͕@CBњ8 ^iKv!'*İǟêˉ.ƹ¿ƀ˪pc<ΓΔ˪ǤF
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έ˧B(@ (¶ͼ, 1999; Wilkins, 1995)љ̝ɽΓΔЅ+Bȸ¼϶ȊǪ/ɴ*ǌ
ˉ.ƹ¿ƀ˪pcΓΔЅ.ϯͬűFέ˧B(F̉Ł&Aљ͉.ȸ¼+?#
&ΓΔ˪Ǥ.έ˧+Í¬Ʈ	B (Soso et al., 1980)њ̕Жĺʙȱ+?#&Yi^iǸ
ƽ/ťčBљ̕Жĺʙȱ+?Aέ˧CBΓΔ˪Ǥ<šʨB (Conlon et al., 2001; 
Wilkins, 1995; Wilkins et al., 1984)њC/qi.ΓΔ̬+/ˇƄ.̕Жĺʙȱ+϶Ȋ˪+ǣ
̡BΎȱ.emſŖB (Campbell & Robson, 1968)  ;!(͕@CBњ 
 
1. 4. {Ã 
1. 4. 1. Ã;Å 
 œХ˪+˓
@C&
BнˣΤȶŝʮ International Classification of Headache Disorders, 2nd 
edition (Headache Classification Subcommittee of the International Headache Society, 2004) Fȼɗ
нˣƀ¸ȷœХнˣòцɆġŸŀ¸ (2004) Ϲ΢ œХнˣòц̝¥˄/љнˣFɽ
Ǫнˣ¥ɽǪнˣфгˣ̶̋ˣ+òц&
BњɽǪнˣ/ǻǪнˣ(<ļ0Cљ
˃нˣ̿ǉśнˣ͓˧нˣ²Έ˪'	Bњ¥ɽǪнˣ/љˢÎǪнˣ=̼˧Ǫнˣ(
<ļ0Cљ̵͎=̳͜.ť˜+?BˠǮ+φōBњœХнˣòц.ÊрǪ/ 2ı.̶̋é
̍Ē.Τȶ̷ɤ.ͫƽ@ɮΝC&
B (Leone et al., 1994)њϼò˪+'/	Bљ˃
нˣ.Τȶŝʮ+З&ŵǋǪɀ̉˪+̆άC ŞĹ	B (Merikangas et al., 1994)њ
ϟƷ'/œХнˣòц̝˄xcåЕC  (Olesen, 2013)љåЕɗ̃̔Еŷ³ǖ
!# (=xc˄'	B(@ɗ̃̔/5&̝¥˄+ʮȏ њ 
 8˃нˣ³Ŧ.ɽǪнˣFɲΰљ¥ɽǪнˣ*)/ÿǷBњ̿ǉśнˣ/ͮЩ
Ŏ. 30-70 ї̶эBнˣ'	AљǻǪнˣ.×'ɏ<ŧ
 (ȼɗнˣƀ¸ȷœХнˣò
цɆġŸŀ¸, 2004)њнϼFŕϡC A̓;@C AB?*ˣ9ȱɅЖ³̼њ
8̿ǉ=^i^ªǸ̶̋Fͬűнϼ.̠Ĥ͋љ.ǖ+Ĥ͋ˉǹ̼(̠
.Ё̱ɼљ˧ˣ˅σȭñCнˣφBњ̿ǉśнˣ.ˣ9+?B^i^@
˃нˣFÁ˧BşĮ<	Bњ͓˧нˣ/˃Ô.˷.Ů@CB?*ʶˣ 1ɅЖ6
)ȓ̼B (ȼɗнˣƀ¸ȷœХнˣòцɆġŸŀ¸, 2004)њʢÝ΂ѕʏ(
# ͩǕ
̶̋ˢˉ(<*љ˧ÀɅ+оĈ͞.ĺŐ.ªǸ̶̋.ɻ͝½љýªǸ̶̋ʛ
˧+*B('φBњ˧ÀЖ/нˣʡљɴ*пƽ'͓˧&˧ÀφBњɑˡˌ
/ 0.07-0.09ї'	Bњ 
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1. 4. 2. {Ã|X 
 ˃нˣ/нϼ.˃Ô͞ȃ$?+ˣ:.ˇǞ.ɽǪнˣ'	Bњнˣ˧À/љ
:-ȱɅЖ@ĕȼЖљВ(< 1-2 ȼЖ6)ȓ̼Bњ;9˷.Ůтˣ:.
ͮ˪!љÍ¬é'ƄBE'/*
њˣ9/͗ љȼƴˑʛ+ȪЦñB
(<	BњУʄ.ȿМ=љЄ
˅Fȓ$*).ȼƴ˪ĈÀ'ˣ9šũB (ȼɗнˣƀ¸
ȷœХнˣòцɆġŸŀ¸, 2004)њ 
 ˃нˣ˧À.Фºˢˉ(&љàFϯþ+83Ǹље=ċ
+Ɩ&<ϯȮ+*B
(љ70-80ї.Ǯ͖+ǰǟ=ŉĲF(<*(˾@C&
Bњ8 ɏϟ'/љ̀ʙВ
à+϶Ȋ˪+ǣ̡B S Ѝ¾+˜ƴ	Aљ̝ͯΔ˜ƴɴ.ΓΔˇǪFĸB(<̉
ŁC&
B (Shepherd, 2006a; Tibber & Shepherd, 2006)њ 
 ˃нˣ˧À.έō/љ͉ɶɴ=ʻʰà*).ΓΔúʶ!'*љ͘Δúʶ (Vingen et al., 
1998)љeYi=e_̟.ш˅љIYљ^i^<Ķ: (Millichap & Yee, 
2003; Peatfield, 1995; Peatfield et al., 1984)њ 
 
1. 4. 3. {Ã1UÂ 
 ȼɗ+B˃нˣ.ɑˡ/ 15 ʂ³. 8.4ї(
γɧ̷ɤ	Bљ.".
78 %/ŲǪ'	Aљ8 ˗Ų(<+ 20-50².Ø˭A+ŧ
 (Sakai & Igarashi, 1997)њ
IQ'/ǿ¬.̭ 11.7% (Lipton et al., 2007)љu]'/ǿ¬.̭ 15.2%ɑˡ
&A (Queiroz et al., 2009)љγɧŘŜ+?#&ɑˡˌ˜*Bњĭœ'ƅȹC ˞ƀ˪
γɧ@còɡF*
љ(AEĎIQĘIQfp'ɑˡˌя

(̉C&
B (Scher et al., 1999)њǮ͖. 40.4 %/ƋȺé+<İɴ.нˣ	B
(@˃нˣ/Ϸ¹ǪǊ
(̉ŁC&A (Sakai & Igarashi, 1997)љʋȺ=ŘŜ+
?#&ɑˡˌ˜*B(/ΰɀC=
 (Lipton & Bigal, 2005)њ 
 ˃нˣ.ɑˡ+/љ.ˣ9.Ǌƽ=пƽ+Í¬Ʈ/	B<..љͷˑʛ.σF
 A (Terwindt et al., 2000)љƂ=ȇ$×ĳFя;B(˾@C&
B (Lanteri-Minet et 
al., 2005; Merikangas et al., 1990)њ ˃нˣ+?BÍ¬ę¼.ˑʛ.Ç.Щ̓(&љ
œę¼.̶ʧ˪*Ǐж+˧ơBњ (0IQ+Bγɧ+?C0 (Hu et al., 
1999)љ˃нˣǮ͖.˗Ǫ/ƷЖ 3.8 ȼЖљŲǪ/ 5.6 ȼЖ˧À. ;+ƑϞ9љC+?B
ąØĂ.ȥŬ̭ 130ÚIQj+.7Aљ̊¸=̶ʧ4.ǏжǊ
ˠǮ'	B(
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̉ŁCBњ˃нˣǮ͖."ȼƴˑʛ+ȪЦ	B6)ˣ9.̑ƽǊ
(Ō̡
 ͖/ 74 %(
ȸ'љ¯¤*)̊¸ˑʛ+ȪЦFɞ&
B(Ō̡ ͖/ 32 %!
(
њ.̷ɤ@љ˃нˣ˧À+ǯ8C*@̊¸ˑʛFˈˆ+*
?Ǣ͗FǊ

@C&
B(<̉ŁCBњˍŖ/˧ÀFȇBŧɴ*ĒͻĿ=ǟˏ˥ʘЕ˧Cљ
ȼƴˑʛ4.ǰǏжFȇB(ƌɁ+*A$$	B (Sakai, 2008)љȼƴˑʛ+Ɯ*
@,ŏЬFȋB͖ɖ!+ŧȱ
B(/ƌɁ+ǴÙCBњ 
 
1. 4. 4. {Ã>8} 
 üÞˢˉ.ɑʾ+?A˃нˣ/¥$+òцCBњ˃нˣǮ͖. 20 %/üÞˢˉ	Aљ
üÞ/нˣ˧À+ß΃љŧ/ϯǪ' 60ò³é+ʡљ.ǖ 60ò³é+нˣˍC
B (Lauritzen, 1994)њüÞ.9'нˣ˧ÀF(<*E*
˃нˣ<	AљɆʄ/üÞ
F(<*Ǯ͖'	#&<ʇŌ(<*(/Н@*
њœХнˣòц̝¥˄+?C0 (ȼɗ
нˣƀ¸ȷœХнˣòцɆġŸŀ¸, 2004)љɏ<²Έ˪*üÞˢˉ/ΓΔǪüÞ'	Aљ
@;ʻ=͂ΓЅé+ɃBГϗɋʻ(
ТǪˢˉ=љę*BɋʻɃBРǪˢˉ	Bњ
ɽ+пƽя
<.ǸΔЦƊ(ļ0CB¾ǪǸΔˢˉ'	Aљϐ¾=фг+eUeUǸ
ˑ&ʙġBТǪˢˉ(љǸΔЉђ.РǪˢˉ	Bњпƽ/?A½
љŬήǪ.Κή
ЦƊРǪˢˉ(&ˍCBşĮ<	Bњ 
 üÞ.ŧ/ΓΔǪˢˉ'	AљΓ˙+ˍCBГϗɋʻɏ<ŧ
 (ő 5)њГϗɋʻ/љ
ΓЅ.×ǟ±ϟ7=ŷ;љ@;à'͈)@C nYTʁˉ.ǌˍCљƬĪ+Ȑ
ũ&
љɋʻ.ĺϜΑ**Bˍμ'	B (Olsen, 1990)њΓΔЅ.ͬűǖнͶ'
̖Ŵ˧ˑ&Ǘ+üȸ4¹Ȩљ.¹ȨГϗɋʻ*)ΓΔǪüÞ.˧ˑ¹ȨF˾Δ
B(ȔȧC  (Leo, 1944)њǖ+͡ɻ͝˘Ùʘ+?A.ͬű.˧ˑ(¹ȨΖʬ
C  (Hadjikhani et al., 2001)њΓΔǪüÞ.ɑʾ/˃нˣǮ͖.˾ΔˇǪ+Ǐж*
(͕
@C&
Bњ (0˃нˣǮ͖.ΓΔúʶ4.ǤǸ (Cucchiara et al., 2015) (ΓΔЅ
.ϯͬűǪ (Mulleners et al., 2001) +ΓΔǪüÞ.ɑʾ/ǏжљΓΔЅ³ü.ΓΔϯ̑
'<Ʌ̕Ж˪ðˏ+ΓΔǪüÞ.ɑʾ.Ǐж/*
 (Coleston et al., 1994)њ 
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ő 5њГϗɋʻ.ÃњTehom (2008) ?Aϓϖ 
 
1. 4. 5. {ÃtR 
 ˃нˣ˧À=ΓΔǪüÞ.ɻƼ+$
&$.ΰFɲΰBљČȑ˪+˼˳*ΰɀ'
Bΰ/8!*
 (Noseda & Burstein, 2013; Pietrobon & Moskowitz, 2013)њ 
 8`ilΰFɲΰB (Anthony et al., 1967; Izzati-Zade, 2008)њ`il/љi
vitH(
ǠкI~nЁ@ˑǿCB˅σ'	AљΓƻϼ=͟ю'̶̋¹ϰ˅σ
(&Øњ΂ʣ×'/z(&΂̥=̥ͤ.ØFγ̦љ.şĮ/ͤŢé.̳
͜'˒ˑCBњ΂×.`il/ũϼò΂ƛɠ+Ķ8CBљ¿@.#'`
il΂ƛɠ@ȭñCBњ.`il/ϪА˪+΂ƛɠ.`ilȭñFÉ
ϫBњ.̷ɤљ΂×`ilʷƽǩȿљнͺéŦ.Ĉ͞Ĥ͋Bњ.Ĥ͋
+?BϯǪ.͡ͽ΂üÞˢˉFǅφњ.ǖ+`il/²ζC&Ɵ×+ș
ʖCљ΂×`ilʷƽǩϨ+½Bњ&нͺéŦ.Ĉ͞ȐǉCљĈ͞+
òƱBˣΔ̶̋úʶC&ȎĈǪ.ˣ9φBњ΂̥Ĥ͋ͻ˃нˣ+ɑĆ'	B
(.ɻƼFΰɀBњнˣ.˃ÔǪ=üÞ.*
˃нˣ/ΰɀ'*
њ 
 ɽ+̶̋ΰ'/љ˃нˣ˧À.ĝō/̶̳̋͜͡ʛĈ.ťč.̷ɤ(B  (Aurora & 
Welch, 2000)њ˃нˣ˧ÀɅ+ǖнͶ@͡΂ʝ½Еŷљʇò 2-3 mm 'üȸ+Ȑũ
&
љ͡΂ʝ½/ 30-60òЖȓ̼B (Olesen et al., 1981)њ΂ʝ½Ʌ@н
ˣЕŷ&
B(@љ͡΂ʝťč˃нˣ.ĝō'/*
(͕@C  (Olesen et al., 
1990)њũ͡˫σFúʶB(љ.ϼ¼@̶̋ʛĈ.ȇù*E"͡Ю¼½ŷ;љ
ʇò 2-5 mm 'ĺϜ˫σ+ȐȰBȐǁǪȇù(
ˍμĈ˅ƅэ'̉C&
B 
(Leo, 1944)њLashley (1941) /ͩ@.ГϗɋʻFΖƒљ˜ƴͬűʙΓΔЅF̐ĈB.
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/ʇò 3 mm(ȝƄ љ.Ð/ȐǁǪȇù.Ϩƽ(ͫљȐǁǪȇù(ΓΔǪüÞ
.ϫơ(.ц»ȔȧC  (Milner, 1958)њ̶̋ΰ'/ȐǁǪȇùFΓΔǪüÞ.ĝō(
љǖнͶ.͡΂ʝ½.Ȑũ/	8'ȐǁǪȇù.̷ɤ(B (Dalkara et al., 2010; 
Lauritzen, 1994)њ.ΰ/üÞˢˉ."ΓΔǪ.<.ŧ
(FΰɀBљ˃
нˣ˧À.ɻƼCͩ¾Fēò+/ΰɀ*
њ 
 ɏǖ+Ġ̶̋΂̥ΰFɲΰB (Moskowitz et al., 1993; Stankewitz et al., 2011)њĠ̋
̶/љфг.˫ͥ̅ͦнͺéũ΂̥ʁħ͢ѕ̪ͦ͢+òƱBǸΔ̶̋'	Bњ
Ġ̶̋/љ+˷ˎ*)ΓΔFȪϿB˷̶̋љѕ͢*)фгϼFȪϿBӳ̶љͭ
̶̋*)фгϼFȪϿBӳ̶.$+òC&AљΓŇĻǸΔŊ@.ãĂ
F͡+¹B (ő 6)њ͟юFČ:̅ͦ.΂̥+Ġ̶̋FɳǿB̶̋͂̽òƱ&
Bњ
.̶̋͂̽úʶCB(љ̶̋͂̽ˤ@ȭñCBčƀ˅σ΂̥Ţ+À˓&̶̋
ĝˑʺˢFφњ̶̋ĝˑʺˢ/Ġ̶̋FúʶљˣΔϋF®&нˣFφ¹ƚ(љ
̶̋ĝˑʺˢFȐũB¹ƚφBњ.έō(&ȐǁǪȇùɑĂ!љɻƼ/8!
ēò+ΘɀC&
*
њ 
 
 
ő 6њĠ̶̋(ΓΔ̬ 
 
1. 4. 6. {Ã¢£|\ 
 ˃нˣ.ɻƼF˼˳*ΰɀBΰ/8!*
љΓΔǪüÞF(<*˃нˣ.ˢÃɮ
Ν@љàúʶ˃нˣ˧ÀFέ˧B(
ōɤЗÈ̉ŁC&
B (ƛƤʒɛ, 
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2007)њ.ˢÃ/ 30 ²@п͍+˃нˣ˧Àˑ&
 љ60 ʂз+˨éЦFǮ#&
@нˣ<ΓΔǪüÞ<˧ˢ**# њ 72 ʂ'˨éЦ.ʓ˥F&³ɞљ67
ʇȼ.пƽ'нˣ(ΓΔǪüÞë˧ њˢÃ+љɨżɶɴFúʶ(&83.Ζ
ΦƄFBàϯȮǪɮɧF*(љхͷ*àϯȮǪF̉ њͲͯ.ÒàZV
^F˸˓&İɴ.ɮɧF*(àϯȮ/ͅľC њ'ȼƴˑʛ'<ÒàZ
V^.˸˓FÅрљ8 ɐǖ+ëɮɧ (DљàϯȮǪ/ϔʨ&
 њ˨éЦ.
˧ˢ+?#&˃нˣʡŬʓ˥ǖ+ë˧ ((љÒàZV^.̻̼˸˓+?Aà
ϯȮǪϔʨ (@љà=ƹ¿ƀ˪pc(
# ΓΔúʶ˃нˣ˧À.έō+
*B(̉ŁC њCFȪȓBÌƧ (2008) /љÒàZV^+?Bƹ¿ƀ˪p
c=ȳž.Α=4.Ǐж+$
&˃нˣǮ͖͓(Óƴ͓Fʉ5&љ˃нˣǮ͖ĩ
Γà͂Ϧϯˌ.½
ɋͯÒà_F϶ųB(F̉ њ@+ϟƷљгȜ(σŃ̰+
ŝ%ɮΝ+?#&љăіǪ˨éЦ.Ǥ˦ǖ+ΓΔ˪Ǥ.šũ=àϯȮǪɴ.ˢˉˑ
B(<̉ŁC&
B (Chen et al., 2014)њϢ.Ġ̶̋΂̥ΰ+?AљΓΔúʶ+?B
˃нˣ˧À.έ˧ΰɀ'B(͕ њő 6?AĠ̶̋/Γ̶̋(ЧȜ&ǖнϼ+	
Bũ͡˫σ̝ɽΓΔЅ+ϰ&
B (Rohkamm, 2004)њΓΔúʶ+?A̝ɽΓΔЅϯ
ͬűљ¥ɽ˪+.ͬűĠ̶̋Fúʶ&˃нˣ˧À.έō+*Bњ 
 ˃нˣǮ͖.Γ˾Δ+$
&/љΓΔ˪Ǥ!'*½ɽΓΔðˏ<Ķ; ϟƷ.̀ΰ
Ϊ
 (O'Hare & Hibbard, 2015)њ˃нˣǮ͖+
&/љяYi^i (e.g., ˨є) .
ɨżɶɴǤ=83FǸ=
(˾@C&
  (Marcus & Soso, 1989)љ
ϟƷљΓΔ˪Ǥ+$
&.˾Α͹̓C&&
Bњ̕Жĺʙȱ 2 cycles/degree (Haigh 
et al., 2012) = 3 cycles/degree (Harle et al., 2006) .ɨżɶɴљÓƴ͖+ʉ5B(˃нˣǮ
͖+
&хͷ+ΓΔ˪ǤFšũBњ8 ̕Жĺʙȱ 1.2 cycles/degree .ɨżɶɴ
Γ˾Δ.ʀ9=˶Fέ˧=
 (Huang et al., 2011)њ̃̔Ж.˾Α+0@$	B
<..љΓΔ˪Ǥ+ЗEB̕ЖĺʙȱˇǪ/×½Ŝ+±U	B(Bњ
C/Óƴ͖̃̔.˾Α (Fernandez & Wilkins, 2008; Juricevic et al., 2010; O'Hare & Hibbard, 
2011) (<ȲĮB.'љΓΔ˪Ǥ+ƍB̕Жĺʙȱ.ƲŜ+/˃нˣǮ͖.ˇ˜Ǫ
/*
(ǨECBњ 
 °ȸ'˃нˣǮ͖+BYi^iǸƽ.½ȔȧC&
Bњ̕Жĺʙȱ 2 
cycles/degree (Haigh et al., 2012)љ4 cycles/degree (Shepherd, 2000; Shepherd et al., 2013)љ3 
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cycles/degree³.½Ŝ (Benedek et al., 2002)љ1.5-18 cycles/degree (Yenice et al., 2007)љ3 
cycles/degree³Ŧ.ƺƲŜ (Mendes et al., 2011) .Yi^iǸƽ½B(
љ
̃̔Ж'˾ΑȒȉ&AљˇƄ.̕ЖĺʙȱƲŜF̷ε%B+/ǺЄFΏBњ 
 ˷ˎϮĈ+$
&/ɮΝƜ*
+ǶΑòC&Aљ­ǖ.̃̔.ϫơǔ CB
ˉʕ+	BњϮĈBΓƖμF½Ϩ'ϣ?*ϣǘǪ˷ˎϮĈ+$
&/љ˃нˣǮ͖(
Óƴ͖+Ʈ˜*
(ŞĹC&
Bȸ' (Wilkinson et al., 2006)љ˃нˣǮ͖+B
ϣǘǪ˷ˎϮĈ.¼˲óAɎ.˜ƴ<ŞĹC&
B (Wieser et al., 2004)њʚΓ¼͐F̐
Х.яϨ$όϏ˪*˷ˎϮĈ'	BZfQj+$
&/љ˃нˣǮ͖.ˇ˜Ǫ/*

(CBȸ' (Wieser et al., 2004; Wilkinson et al., 2006)љZfQj.ăϨʨϨùǚ+
˜ƴ	B(
ŞĹ<	B (Cambron et al., 2011; Harno et al., 2003)њʚΓ̼BХ+
ФǶ+ˑBǜ̳*˷ˎϮĈ'	BŒΓǜĈ+$
&/љ˃нˣǮ͖.ˇ˜Ǫ/*
(

ŞĹ	B (Wilkinson et al., 2006)њ 
 
1. 4. 7. {Ã¢£->S´C 
1. 4. 7. 1. $@)(% 
 ˃нˣǮ͖/;8
=A˅Ѐ
 (ĈȤˡ) *).üƿˢˉF(<*
=
 (Cutrer & 
Baloh, 1992; Marcus et al., 2005)њĝō.$(&˃нˣ(;8
.ˑˏ˪ɻƼ.ЄΎȔ
ȧC&A (Maione, 2006; Reploeg & Goebel, 2002)љ˃нˣЗϪ;8
(&ϧƴ.;8

(đ÷CB (Headache Classification Subcommittee of the International Headache Society, 
2004)њƅХ+љ̭ 30%.˃нˣǮ͖;8
FΣB(= (Bayazit et al., 2001)љ;8

Ŧɞ. 8.3%˃нˣЗϪ;8
!# (ŞĹC&
B (Goto et al., 2013)њ˃нˣЗ
Ϫ;8
'/љʫƽ˷Ȗɮɧ*).üƿɻ͝ɮɧ'<˜ƴά;@CB (Marcus et al., 2003)њ 
 ĈȤˡ/˃нˣ+(<*üƿˢˉ.×'ɏ<ŧљ˃нˣǮ͖. 54%+ά;@CB 
(Kayan & Hood, 1984)њ̭ 30–40%.˃нˣǮ͖˓ϑ=ϭŔŘ.A˅'ϮĈ=̐Ĉ 
ǖ+ĈȤˡFΣB(=љ̭ 20–30%.˃нˣǮ͖ƺΓЅ̧Ő.Ϯϓ\~c=g
rXFΖƒ ǖ+ĈȤˡFΣB(ŞĹC&
B (Drummond, 2005)њĈȤ
ˡ.ŝɗ˪*ɻƼ/ΓΔͩƯĦƌǸΔüƿǸΔãĂ.ͫ(ΚEC&A (Golding 
& Gresty, 2005; Reason & Brand, 1975; Yates et al., 1998)љˇ+˃нˣǮ͖+BΓΔ-üƿ
ϪĮ.ˇ˜Ǫ̉ŁCB (Cuomo-Granston & Drummond, 2010; Marcus et al., 2005)њ 
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1. 4. 7. 2. $@)34-; 
 ΓΔ-üƿϪĮ.ɮΝȂʘ.$+ŹĊùǚ.ʬƄ	Bњqi/ŹĊùǚFüƿɻ͝!
'*ΓΔ+<ÅſB ; (Bles et al., 1977)љ (0˰FДB(ϐ¾.ȤC (ϐ¾
Єǟ.ĈȤ) šњЕ˷ˉǹ.ЄǟĈȤ+?AŹĊùǚ͝ĂFљЕ˷Д˷ˉǹ.ЄǟĈ
Ȥ.ʉ+?AŹĊùǚ.ΓΔÅſƽFɮΝ ABњ 
 ˍˉљ˃нˣǮ͖.ΓΔ-üƿϪĮFɮΝ Ã/Ɯ*
+Е˷Д˷ˉǹ.ЄǟĈ
Ȥ.ʉϕɮΝ*C&
*
 (Carvalho et al., 2013; Ishizaki et al., 2002; Teggi et al., 2009)њ
C8'Ϣ5 ?+љ˫σϯͬű+˕ɞB˃нˣǮ͖.àϯȮǪ (Haigh et al., 2012; 
Huang et al., 2011)љΓΔúʶ+ƖBϯƽ.Ǥ= (Marcus & Soso, 1989)љϮĈЎΓɴ.˾
Δ.ʀ9F< @ (Huang et al., 2003; Imaizumi et al., 2011)њCFώ8B(љ˃нˣǮ
͖ΓΔúʶFΖƒ&
BХ+љÓƴ͖+/ά;@C*
ЄǟĈȤ4.Ǐж¢ǴCBњ 
 ϮĈΓΔúʶ= (Morrone et al., 2000; Zeki et al., 1991), бɾúʶĈ
&˾ΔCBϮĈ
ЎΓ (Ashida et al., 2012; Kuriki et al., 2008) +?#&̝§ɽΓΔЅςʛBњ̝§ɽΓΔ
Ѕ/üƿãĂFðˏB͡мŜ.ϟÕ+	AљƅХ+ˇƄ.ϮĈúʶ̝§ɽΓΔЅ 
(Slobounov et al., 2006) (üƿ˫σ (Smith et al., 2012) .ĢȸFςʛB(˾@C&

Bњ ˫σЖ.Ϫ̸@љĈ˪*ΓΔúʶΓΔ-üƿϪĮ+Ǐж=
(¢
ǴCBњ˃нˣǮ͖'/(AEƹ¿ƀ˪pc@˾ΔCBϮĈЎΓǊ
(
̉ŁC&
B (Huang et al., 2003; Imaizumi et al., 2011)њ #&Óƴ͖'@ˑBƹ
¿ƀ˪pcέ˧Ǫ.ĈȤˡɴˢˉ (Bonato et al., 2011) љ˃нˣǮ͖'/хͷ'	B
ĩ͝Ǫ	Bњ³.(@ȝʬCB˃нˣ.ΓΔ-üƿϪĮ.ˇ˜ǪFΘɀB ;
+љϮĈЎΓFΓΔúʶ(ŹĊùǚ.ЗϪFγ5&
ǠΏ	Bњ 
 
1. 5. ¢£,[¿
EÄ_¬0: 
 ˇƄ.ʙВàFϴȶ&αžFȫŅBQtJc!'*љ˸ͯÒàZV^
˃нˣ˧À (Wilkins et al., 2002) =àϯȮǪ&GG˧À (Kepecs et al., 2004) .пƽ?
1ΓΔ˪ǤFϔʨBњC@/àϯȮǪ+ϿǼ h[K'	B(ΚBљˑʛː
Šé+ſŖBΓΔúʶ'+àϯȮǪ+ϿǼC ˉǹ'	B?+h[KCB
(<ǠΏ(ΚBњ (0ƹ¿ƀ˪pcǤǸFέ˧B.'	C0љåæ̕Ж=
hJI.h[K+ǣ˓B(ų8*
ˉʕ=şȁ	B/'	BњˑʛːŠ
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é.̺˘=Ίщљ̕Жh[K+έ˧CBΓΔ˪Ǥ=ϐ¾Ǫˢˉ+$
&/ϯĞ+ĭȁ
'ŃсΓC&  (Fernandez & Wilkins, 2008; Haysom, 2003; Wilkins, 1995; Woolls, 2003)њ 
 Il\̟.ɃÙȂʘ+$
&(ȼɗʋЖȭϤϪˮ, 2006) +
&grIl
+Bʻʰà=ƹ¿ƀ˪pc.Â˓+ΒùŝʮFΠ њ8 3DC ƂäRKj
K(3D Ya\I, 2010) +
&ɽÜɃÙùÀ+BΓƮ̧Ő=hJ^v
KZK_*)+ȝůŝʮΠ@C њȸ'ɃÙhJI³Ŧ+
&/љΓΔúʶ.
̕Ж˪ˇǪ+ЗϪ àϯȮǪ=Фºˢˉ+ϿǼ RKjK/8!*
њh[K.
ȂʘFùНB(+*B(&<љˑʛːŠ=hJI.h[K+BRKjK
F̢ƄB*)àϯȮǪFϿǼBΓƾ<ǠΏ(Κ?њ 
 ˖δ͖/љh[K+ЗB ɲǥͮčB(F̃̔Ĉɻ(& њàϯ
ȮǪFȓ$¬(AE˃нˣǮ͖.ˏΘ=љΓΔ˪ǤFέ˧=
úʶ.ˇǪ.Θɀ
. ;љƹ¿ƀ˪pc.έ˧BΓΔ˪Ǥ.ƄІ˪ΦÆ+ĥA̵G'  (Imaizumi 
et al., 2011)њ@+љϐ.ŌA.чɇέ˧BΓΔ˪Ǥ.ƄІ˪ΦÆ?1˘ÙΘɡF
˓
 ΓΔ˪Ǥ.Ώō.Θɀ+ĥA̵G'  (Imaizumi et al., 2013)њ 
 
1. 6. ¢£,[¨
=ze 
1. 6. 1. Q3K$+)¨
¢£,[È{Ã]5Pv² 
 ƹ¿ƀ˪pc˃нˣǮ͖+Ǌ
Ǥ=83Fέ˧B(̉C&  
(Koyama & Kawamura, 2007; Wilkins, 1995)њƹ¿ƀ˪pc.έ˧BΓΔ˪Ǥ
F̬̹˪$ƄІ˪+Óƴ͓+
&ɮΝC&
 <.. (¶ͼљ1999)љ˃нˣǮ͖(
Óƴ͖/ʉϕC&
*# њ 
 ' Imaizumi et al. (2011) /.ʉϕɮΝFΨ9 њƅэ+/ 17ı.˃нˣǮ͖( 38
ı.Óƴ͖ğă њϘϽ.ɀ˺*˿ǌʙpcϘϽ.7 ɿǇʙpc@*
Aљ͉.͊òÿȱF 0, 2, 4, 32òÿ. 4ʄУ+ťč љ8̒.ʾǍͯɨżɶɴ (̕Жĺ
ʙȱ 0.5 cycles/degree) Fúʶ( њğă͖/ĭúʶFΖƒ&ǤǸ83˟
ąĈ"@$͒. 6и˰F}VlejȝƄʘ'ΦÆ њ}Vlej
ȝƄʘ/љ	BǸΔúʶFɵʮúʶ(&љɵʮúʶ+?BǸΔ.ǊF (0 50 (Π
ƄљİǸΔƢǪ.ʉϕúʶFĸ̉ ǖ+љʉϕúʶ+?BǸΔ.ǊF 90 *)(ͩ
˕+ΦƄBǟˏ˅ˏƀ˪ʬƄʘ'	B (Poulton, 1968)њ 
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 ̷ɤFő 7+̉њɨżɶɴ.͊òÿȱũљ*E"ɶɴ̳*B+$Cљ
͓+
&͒³Ŧ. 5и˰šũ њ˃нˣǮ͖͓'/˿ǌʙpc+έ˧CB
83хͷ+šũ њ #&ß΃̃̔ (Koyama & Kawamura, 2007; Wilkins, 1995) 
(İɴ+љ˃нˣǮ͖яYi^i*ϘϽ+ȮǸ'	Aљ83F˾Δ=
(
̆άC њΦÆи˰Ж.ЗϪ+$
&/љɿǇʙpcέ˧BĈǤǸ˟
ąFšũB(̉ŁC њ8 ͬĻʤ
(+љǊ
ǤǸFέ˧Bƹ¿ƀ˪p
c+Ɩ&͒<æφB(<̉ŁC њ.?+˖δ͖/ƹ¿ƀ˪pc
.έ˧BΓΔ˪ǤǤFʬƄB('љ˃нˣǮ͖.àϯȮǪ.ģɃ(&љ83
=ǤǸFúʶ@˾Δ=
(F̉Ł њ 
 ǘɞ.ΓΔ˪Ǥ̃̔'/ɨżɶɴ=R{úʶ*).ƹ¿ƀ˪pc.9F˓
&

 љˑʛːŠ+?AĜ ΓΔúʶ<̃̔Ɩμ+BǠΏ	# њΓΔ˪Ǥ̃̔.
ũ*˰˪(&љàϯȮǪFȓ$Ɯȱʜ.¬.ˏΘ=љqiΓΔ.ˏΘљC@.ˏΘ
+<(%
 ̊¸˪*ξˋ	# њ #&ϐϟ*ΓΔúʶљ (0Ͱ΄=чɇ*)
ĩ͝*ɮΝƖμ(&ȕ# њ 
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ő 7њ˃нˣǮ͖͓(Óƴ͓+Bƹ¿ƀ˪pc.ΦƄњίƮ̧Ő/1ɵʮίƮF
̉њImaizumi et al. (2011) ?Aȫ̈́ 
 
1. 6. 2. c­¨
¢£,[È¾Dxi¥q¸ 
 Fernandez and Wilkins (2008) /љȌμ̺˘'	#&<̕Жĺʙȱ.×ŜǿòFŧéČ
BşĮ/ΓΔ˪ǤFέ˧B(љÓƴ͖ƅэ(˘ÙΘɡȂʘF˓
&ŞĹ њɴ*̕
ЖɳǿFȓ$Ȍμ̺˘˘ÙF˓
&љΓΔ˪Ǥ(Ͱ΄˪ÆÐ.ΦƄƅэF*# њ 
(0 Ayles (2006) .?*ÀĿ˓
@C њ.̷ɤљΓΔ˪Ǥ(Ͱ΄˪ÆÐ.Φ
Ƅ.Ж+/ν.˲ЗЗÈ	AљΎЪ*̕ЖɳǿFȓ$̺˘/Ǥ(ΦÆC=# њ 
 .ͷ͖@/љǤ.ĝō'	B/.̕ЖɳǿFљ̕Жĺʙȱ.ĭƲŜ)C6)̺˘
˘Ù+Ķ8CBFòɡB('̖ɾ; њç¾˪+/љ˘Ùé.ϗƽòƱF¥ɽÜя
ϨtNťȢB(' 256̒.̕Жĺʙȱ.ɿǇʙ+òΘљĭĺʙȱǿò.ȖƵF̤
ñ њͮ+љͩˀ˘ÙFΘɡB(ȖƵ(̕Жĺʙȱ.Зȱ*E"̕Жĺʙȱ^yU
i/љŌƳ˱͂Fʦ şĮ+˱͂.×ȵ-1 +ϟ»B (Field, 1987; Field & Brady, 
1997; Tolhurst et al., 1992)њΘɡ.̷ɤљǤǸΦƄÐ.я# ̺˘˘Ù+
&̕Жĺʙ
  
25 
ȱ 3 cycles/degree F×ǟ( 1.5-6.0 cycles/degree.ȖƵǤǸΦƄ.½# ˘Ù?A
<ũ# њ$8A̕Жĺʙȱ.×ŜǿòΓΔ˪ǤFέ˧=
̺˘˘Ù+˲Ɩ˪
+ŧéČC&
B(̉ŁC њC/ƹ¿ƀ˪pcF˓
&ΓΔ˪Ǥ.Φ
ƄƅэF*# ˾Α(ȲĮB (Wilkins, 1995; Wilkins et al., 1984)њ 
 O'Hare and Hibbard (2011) /Y±cˑǿBnK_˘ÙF˓
&љΓΔ˪Ǥ+
ЗϪB×ŜǿòFÀʼ˪+šǊ şĮ+ΓΔ˪Ǥ.ΦƄšũB(F̉љ̕
Жĺʙȱ×Ŝ(ƞ˪Ǥ.ōɤЗÈF̖ɾ; њ°ȸ' Juricevic et al. (2010) /љ̕Жĺ
ʙȱˇǪ(ΓΔ˪Ǥ.ЗϪ+$
& Fernandez and Wilkins (2008) .˾ΑFëˍB((<
+љυ-́=а-ѓ(
# ͯ˲.Yi^iǊ
ΓΔúʶ<ΓΔ˪ǤFšũB
(F̖ɾ;&
Bњ 
 ƹ¿ƀ˪pc=̺˘έ˧BΓΔ˪Ǥ(.úʶˇǪ+$
&/ɮΝC& 
љ?Aϐ.ŌA+ſŖ=
Ĉɭ˅=¬ƫ˅*).чɇέ˧BΓΔ˪ǤǤ
+$
&/ɮΝϫG'
*# њɽ̦'љ˘ÙΘɡF˓
 чɇ˘Ù.ΓΔ˪Ǥ+З
BɮΝFɲΰBњ 
 
1. 6. 3. Æn7¨
¢£,[È{Ã]5Pv² 
 чɇ˘Ù+ɮΝƖμFȐ ̶͆FɲΰBњUlrich (1984) /љ̗@ͩˀчɇ.ΑB
ˡƈ+
BǮ͖љ̗@Ч.ŢΑ*
ˡƈ+
BİˠǮ.Ǯ͖?AŌǛȾ

(FŞĹ њC/ͩˀчɇqi+ġ7Ć˓.̃̔.ßь(*# њ8 ̗.Ŧ+
ͩˀчɇ	B('̗.ģƘà@ˑBǤǸϔʨB(љ.чɇFų8Ǹ
BşĮ+ϔʨĆɤš(ŞĹC  (Tuaycharoen & Tregenza, 2007)њ чɇ
.Ć˓/ˑˏȔɵF˓
&̆άC&Aљɬɢʠ+?A^i^Ȕɵ'	BłʣYeb
=΂ŕ½B(= (Tsunetsugu et al., 2007)љͩˀːŠ.ϮĈϮĈ.ĆɤFš
ǊB(ŞĹC&
B (Pretty et al., 2005)њ 
 Ξ.̃̔@љΓΔúʶ(&.ͩˀчɇqi+ɑˬ*ǏжFB(̉ŁC
Bȸ'љЭĝ=ʍг.ģƘà=ɕʲCȼΓΔ˪Ǥ=˟ąFέ˧B(
Ȕȧ<	
#  (Kasteleijn-Nolst Trenité et al., 2004; Wilkins, 1995)њͩˀчɇ'	D(à(Р.Yi
^i=.̩ƎљΎЪ*ŦΖF$B(	B(¢ǴCBњͩˀчɇ!'*¬
ƫ˅чɇ<Ķ;љ.̕Ж˪ˇǪ+?#&ΓΔ˪ǤFέ˧B(	B(´ΰF̘& њ 
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 ϯĞ+˘Ù̕ЖĺʙȱˇǪ(ΓΔ˪Ǥ.ЗϪFγ5 ̃̔/Óƴ͖.9FƖμ+C&
A (Fernandez & Wilkins, 2008; Juricevic et al., 2010; O'Hare & Hibbard, 2011)љ˃нˣ.àϯ
ȮǪ(.ЗϪ+$
&/ɖɮΝ!# њ˃нˣǮ͖.6ƹ¿ƀ˪pc@ΓΔ˪
ǤFĦ=
(F28B( (e.g., Marcus & Soso, 1989)љчɇ˘Ù.̕Ж˪ˇǪ+?A
ΓΔ˪Ǥέ˧CB*@љ.Ćɤ/˃нˣǮ͖'хͷ+ˍCB(´ΰF̘& њ 
 
1. 6. 3. 1. A '	8'	6! 
 Imaizumi et al. (2013) .ƅэ+/˃нˣǮ͖ 31ı(Óƴ͖ 32ığă њğă͖/љ
ϗƽ(ƕʘF̹ 25 ɣ.äǍͯчɇ˘Ù+$
&љǤǸF 7 µʘ'ΦƄ њ.
̷ɤљ˘Ù.Ćɤ*E"˘Ù(+ΦƄÐ˜*B(̉C љ
C.ΦƄи
˰+$
&<Ǯ͖͓(Óƴ͓.Ʈ/ά;@C*# њ˃нˣǮ͖/ΓΔ˪ǤFέ˧B
чɇ˘Ù+Óƴ͖?A<хͷ+ǤFǸB(
´ΰ/ȪȓC*# њ 
 ǤǸΦƄÐ.¼ 5ɣ(¼ 5ɣFCCǤǤчɇ˘Ù(&̕Жĺʙȱ^yU
iFòɡ  (ő 8)њ.̷ɤљǤчɇ˘Ù'/ 1.9-2.8 cycles/degree.ȖƵǊ
(
̉C њC/̺˘˘Ù=nK_˘ÙF˓
 ǘɞ.˾Α(ͫ&A  (e.g., 
Fernandez & Wilkins, 2008)љчɇ˘Ù<̕Жĺʙȱ.×Ŝ.ˇǪ+?AΓΔ˪ǤFέ˧
B(̉ŁC њ.˾Α/ͩˀ˘ÙF˓
 ǖ̼.̃̔'<ëˍC&A 
(Penacchio & Wilkins, 2015)љŻǰǸFέ˧B?*ͩˀ˅.˘Ù (e.g., ɑʈˑ˅.̮ɴљ
΀.ƪ*).êǌЩĮ¾) +
&<İɴ.̕ЖĺʙȱˇǪ˧ΑC&
B  (Cole & 
Wilkins, 2013; Le et al., 2015)њ 
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ő 8њǤчɇ˘Ù(Ǥчɇ˘Ù.̕Жĺʙȱ^yUi (Ɩȱ-Ɩȱƶг)њ¥$.^yU
i.ȖƵ+ɑǶƮ	B̕ЖĺʙȱƲŜFʍƶʻ͂'̉њͬĻмŜ'	B×Ŝ.ȖƵ.
ƮFɀ̉B ;+ɑǶʍʮF 0.02(  
 
1. 6. 3. 2. '	&A '	8+7" 
 ̼
& Imaizumi et al. (2013) /љ̕Жĺʙȱ.×Ŝǿò(ΓΔ˪Ǥ(.ЗϪFΪ̳+ɮ
ΝB ;љß.ƅэ'˓
 ǤǤчɇ˘Ù+Ɩ&̕Жĺʙȱ×ŜǿòFûПBă
ƫF&љÜ˘Ù(ăƫ˘ÙFúʶ( ǤǸΦƄƅэF˃нˣǮ͖ 4ı(Óƴ͖ 8ı+
*# њǤǸΦƄ/1: 8# ǤFǸ*
@7: вƴ+Ǌ
ǤFǸ
B8'. 7µʘ'*C њăƫ˘Ù'/Ǥ+ЗϪB̕Жĺʙȱ×ŜǿòûПC
&
B ;љǤǸΦƄÐB(¢ǴC њ 
 @+˘ÙFΖƒΦƄ&
Bɏ×.˻ŽǓFΛʬ њç¾˪+/úʶĸ̉Еŷǖ
230ms ( 700ms .Ж.˻ŽǓΞЏC њ˻ŽǓ.Ȑ͋/ͩǕ̶̋ʛĈFģɃB ;љ
ǤǤǸǲˉǹ<ģɃB (Bradley et al., 2008; Partala & Surakka, 2003; Stanners et al., 
1979)њ (0ǤǤǲĈFņφB˘Ù (e.g.,  â.E
љU4.Żǰ) FΖ
ƒ&ǤǸǲǵφCB(Ȱ˻љǤǸǲǵφCB(͋˻φB (Hess, 1965; 
Hess & Polt, 1960)њImaizumi et al. (2013) .ß.ƅэ'/љчɇ.ǶĻéƌ.ǤǤ(љ
̕ЖĺʙȱˇǪ+?BΓΔ˪Ǥ(ª̸&
 ĩ͝Ǫ	# њ #&ΖΦƄ!
'/˃нˣ.ĆɤFȗ@C+͓Ж.˲ϱά;@C*# ĩ͝Ǫ	# њ'
.ƅэ'/ǟˏȔɵ(ˑˏȔɵF˓
&ëɮΝ њ 
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 ǤǸΦƄ.̷ɤ+$
& (ő 9)љÜ˘Ù'ά;@C Ǥчɇ(Ǥчɇ.Ʈљăƫ˘
Ù'/ʡŬ њ̕Жĺʙȱ×ŜǿòΓΔ˪Ǥ+ƍB(Fëˍ њÜ˘
Ù(ăƫ˘Ù('/ăƫ˘Ù+
&ǤǸΦƄÐя# (@љ×ŜFûП 
(+?A˲Ɩ˪+½ŜǊγC&7= ŦΖ+*# (љ7=+?B÷̒.ΓΔ
˪Ǥ (O'Hare & Hibbard, 2013) Fέ˧ ĩ͝Ǫ	BњǤчɇǤчɇ.ăƫ˘Ù+
ƖBΦƄ'/љǮ͖͓+
&Óƴ͓?A<я*# њ #&љ˘Ùăƫ+?B̕
Жĺʙȱ×Ŝ.½ʨ=7=.±ă/љǮ͖͓+хͷ+Ǐж (͕@CBњ 
 ˻ŽǓΛʬ.̷ɤ+$
&/ (ő 10)љǮ͖͓(Óƴ͓љǤчɇ(Ǥчɇљ
C.Ć
ɤ<ά;@C*# њő 9.ǤǸΦƄ(/×ĳͷ˜*B(@љǟˏȔɵ(ˑ
ˏȔɵ.Ы̉ŁC њ (0Έǲ˘ÙF˓
&˃нˣǮ͖(Óƴ͖.ǟˏˑˏ˪ǲ
ĈģǣFʉ5 ̃̔'/љǸǲÆ.ΖΦƄ'/͓Ж.Ʈά;@C*
љǦAф+Ɩ
B¤μЗϪЮ¼ (N170) ˃нˣǮ͖'ǊΖʬC (
 (Andreatta et al., 2012)њΖ
ΦƄ'/љхŖ˪*ÆÐöȶ=̊¸˪ɓ8*)љ¢ɔ,ǟˏ˪ťȱ.ǏжFĦ&ɿ
̆+ǟˏˉǹFȗ@C*
şĮ	B (Annett, 2002)њ­ǖ/ΓΔ˪ǤFɮΝB+	
 Aљ°.ˑˏȔɵ (0͡ʙ=͡ɻ͝˘Ù*)F˓
&љǟˏˑˏȔɵ.ȲĮЫF
γ5 AљΓΔ˪ǤFγ5B'ɏϳ*ˑˏȔɵFț# AB(ǠΏ+*B!Dњ 
 
 
ő 9њ˃нˣǮ͖͓(Óƴ͓+Bчɇ˘Ù.ǤǸΦƄњίƮ̧Ő/1ɵʮίƮF̉
њ*/ p < 0.05љ**/ p < 0.01.ƮF̉ 
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ő 10њ˃нˣǮ͖͓(Óƴ͓+Bчɇ˘ÙΖƒɅ.˻ŽǓťĈˌњίƮ̧Ő/1ɵʮ
ίƮF̉њ*/ p < 0.05.ƮF̉ 
 
1. 6. 4. ¢£,[No 
 ϐ.ŌA+	BΓΔ˪ǤFέ˧Búʶ.ț̲(̕Ж˪ˇǪ.Θɀ/љƹ¿ƀ˪pc
 (e.g., Wilkins, 1995)љ̺˘˘Ù (Fernandez &Wilkins, 2008)љͩˀ˘Ù (e.g., Imaizumi et al., 
2013) FƖμ+&љǟˏ˪ˑˏ˪ʬƄ=˘ÙΘɡȂʘF˓
B('ϫG' њ8 
ΓΔ˪Ǥ(
ȳ͞'qiΓΔ.ˏΘFʤ;B((<+љˇ˜*Γ˾ΔˇǪFȓ$˃нˣ
Ǯ͖.ˏΘ<ϫG'  (Imaizumi et al., 2011; Imaizumi et al., 2013; Marcus & Soso, 1989)њ 
 ɽ*B̃̔Ĉɻ/љ˃нˣǮ͖/).?*ΓΔ¾эFǙ&
B.(
Ń
(љΓΔ
¾э¾э͖@ñĂCB(+).?+ΈμCB.(
Ń
'	Bњǘɞ.ƅ
эǟˏƀ/љ¹̹˪+úʶ+ƖBģǣFγ5BĦĈ˪*ǟ.̃̔!# (Κ#&Ʈ
Ȫ*
'	DњϟƷ'/љqiŦ˙+ØB(˾Δ=ά˾+Ǐж 
AɌȷ ABØ	B(ȔȧC&
B (Knill & Pouget, 2004)њ (0΃ʼ+ǣ
&Ϡ#&BΓΔ¾э.̹ΛІAϠ͡é'͹̓ɌȷC&
љ¾эCBΓ˾Δ
Cͩ¾<ɽ̝+ɌȷCB (Kawabe, 2013)њ ͝Ĉ˪*ǟ.̃̔Ĉĳ@˸Ǵ
FǙ&љ˃нˣǮ͖ñĂBΓΔƖμ*E"̺˘+Ɩ&љ˃нˣǮ͖.˾Δ¾э=˾
ΔˇǪ).?+ˍCBFɮΝ?(͕ њGraham and Meng (2011) /љƸΔ+ǯ
8CB̹ĮŬγˢǮ͖¾эB˙Fͩò "'ǴÙB./ŏЬ!љǮ͖.̺˘
.qiFB<C*
(
њƅХ+љΓΔ=͡ɻ͝.ŝ̈̺˘Ͱ΄@ŧ
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α9ĥB('љ˘Ƌ=̺˘/˾Δ̃̔.ųƖμ'	B(<ȔȧC&
B (Cavanagh, 
2005)њǮ͖=Óƴ͖.¾э=ˇǪ̺˘*)+ΈμCB(ɀ@+*C0љǟˏʬ
Ƅʘ=ʓ˥ʘ+˧ơBŝ̈̃̔+<*ABњ 
 
1. 7. p 
 ɗ̃̔'/¥$.ɮΝF њɮΝ 1'/љ1. 6. 4.'Ϣ5 ?+˃нˣǮ͖.ˇ˜*Γ
ΔˇǪ̺˘+ΈñB)Fɀ@+B(F˰˪( њ. ;+˃нˣǮ͖
.Ƞ
 ̺˘.˘ÙFĤЩ&̕ЖĺʙȱΘɡF*# њɮΝ 2'/љ1. 4. 7. 2'Ϣ5
 ?+љ˃нˣǮ͖.ˇ˜*ΓΔ-üƿϪĮ+$
&љŹĊùǚ).?+ΓΔúʶ
@ǏжFĦBFɀ@+B(F˰˪( њ˃нˣǮ͖'хͷ+9@CBϮĈЎΓ
Fέ˧BúʶF˓
&љЄǟĈȤFΛʬBƅэF˃нˣǮ͖͓(Óƴ͓+*# њ
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2. s§ 1È7|X»{Ã]¢£|\ 
 
 ɗ̙/ Imaizumi et al. (in press) +ŝ%њɮΝ 1 /љw\SƇΚ (World Medical 
Association, 2013) FϵƁљĔͶũƀũƀОƫƀ̃̔̍ˑĽÑˏƔɧŸŀ¸+ȅάC њ 
 
2. 1. n 
2. 1. 1. Migraine art 
 ̝ɽΓΔЅ.ϯͬűǪ+φō& (Haigh et al., 2012; Huang et al., 2003)љ˃нˣǮ͖/
ɨżɶɴ*).pc@ΓΔ˪ǤFĦ=
 (Imaizumi et al., 2011; Marcus & Soso, 
1989; Wilkins, 1995)њ ˾ΔˇǪFȓ$˃нˣǮ͖.×+/љI}eI˘Ƌ(&
ΓΔ˪Ǥ=˃нˣ.¾эFet(&ΈˍB͖
Bњ ÀĿ/Migraine 
art(ļ0CB (Wilkinson & Robinson, 1985)њ* Migraine/˃нˣFǶĻBњ1981Ʒ
@ 1987Ʒ+&ŋƽKT^=IQ+
& National Migraine Art Competition
ЕCљ+͖̃̔+˾Cʩ#  (Podoll, 2004a)њ˃нˣǮ͖+(#&/љǋɅ/ĺŐ.ˏ
ΘǙ+# '	D˃нˣ.ͩƯΈˍ.ş(&љ.YygJ\Ħɾ;
@C њ ƺ8# Migraine art.ȱ/šљ8 Kcmfi.Ɇġ< 90Ʒ²
@ăϨč (<	Aљ­'/Kcmfi+ȱ˩<.ÀĿʝƱB  (Podoll, 
2006)њϟƷ'/ Migraine artFљΈˍC ˃нˣˢˉ=ͯϲ
+<(%
&σ˪+цś
BΨ9	B (Podoll & Robinson, 2008)њ (0˃нˣ.ΓΔǪüÞ'	BГϗɋʻF
et+ ÀĿŧΑ@CB6љǤǸFͯ=ǌ'Ȍμ˪+ΈˍB(=љнϼ+
˽úB?+&нˣFΈˍB<.<Α@CBњ 
 ͷı*Ͱ΄Ƌ+/̫̋ˠǮ=&GGнˣFȓ$͖Ɯ*@Aљˇ˜*¾эFĀ
À+ʛ&
B(ιεC&  (Emery, 1997, 2004; Podoll & Ayles, 2006)њ(AE˃
нˣ+$
&/ Picasso (Ferrari & Haan, 2000)љvan Gogh (Podoll, 2004b)љde Chirico (Podoll & 
Nicola, 2004) ˃нˣFǮ
љC̺˘+Ǐж&
 (ȔȧC&
BњPicasso /љ
	BɅɔ+/Sr^(ļ0CBɽÜF¥ɽÜ+φ ?*ɰƽ+ʀ; ɴǄF˓

&
 љC/˃нˣ+?BΓΔǪüÞ=ΓΔ˪ʀ9@˸ǴFǙ (+?B(

ȝʬ	B (Ferrari & Haan, 2000; Podoll, 2005)њ8 van Gogh/ʶ
̞Ι(ё=*ͯϲ

ˇǞ˪!# љɂ@ȭƘˉ+à͂ñ Aљİǟê+à.ϘȠC AљŨ̕
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ʪFư
&
 ABΈˍ<ÀĿ×+ά;@CBњC@.Έˍ/ van Gogh ΓΔǪü
Þ=˃нˣЗϪ;8
+ǯ8C&
 (ȝεBÃ<	B  (ũĝ , 2002)њɏǖ+љde 
Chirico .ʃ ͷϢ+/ΓΔǪüÞ+ЗB<.ʃC&Aљ8 ÀĿ.×+<Гϗ
ɋʻFɶ '	DȠìά;@CB (Fuller & Gale, 1988; Podoll & Nicola, 2004)њC@
ı.ƭď.̺˘F Migraine art (ļ5B<C*
љǑ@FΤȶ ͖ΞЏFʃ
&
BE'/*љ˃нˣɑˡ.ɿĵ+$
&̆ΥǙ@C*
њ #&ɗ̃̔'/
Possible-migraine art(ļ3њ 
 
2. 1. 2. ¢£,[¾Dxi 
 Fernandez and Wilkins (2008) +?B(љǤ(ΦCBȌμ̺˘˘Ù(Ǥ(ΦCB˘Ù
+B̕Жĺʙȱ^yUiFʉ5B(љǤ*˘Ù'/̕Жĺʙȱ.×Ŝ  (1.5–6.0 
cycles/degree) .ȖƵũ
њ̕Жĺʙȱ×ŜFšǊ nK_˘ÙF˓
&<љΓΔ˪
Ǥš (O'Hare & Hibbard, 2011)њC@.˾Α/°.ß΃̃̔(<ȲĮ&Aљƹ
¿ƀ˪pc= (Wilkins, 1995) =ͩˀ˘Ù (Cole & Wilkins, 2013; Imaizumi et al., 2013; Le 
et al., 2015) F˓
&<љǤFέ˧=
ΓΔúʶ/̕Жĺʙȱ×ŜǊγC ˇǞ
ІF̉њqi.Yi^iǸƽ/̕Жĺʙȱ×Ŝ'ɏ<я*B  (Blakemore & 
Campbell, 1969; Green, 1968)њ #&̕Жĺʙȱ×Ŝ+Ǌ
ȖƵFȓ$ΓΔúʶ/ΓΔ
̬+̶̋ʛĈ=C+±ФB²ζ˪νͳFϯƽ+B(+*AљCΖ˪*ΓΔ
˪ǤFέ˧B(͕@C&
B (Fernandez & Wilkins, 2008; Hibbard & O'Hare, 2015)њ 
 ͩˀчɇFɃ ˘Ù/љ̕Жĺʙȱ^yUi.×ȵ-1 F̉(˾@C&
B 
(Field, 1987; Tolhurst et al., 1992)њ. ;×ŜǊγC ̕ЖĺʙȱˇǪFɑBΓΔú
ʶ/љ^yUi×ȵ-1 @Ы=љͩˀ*˘Ù(͕@CBњ.ͩˀ
/Ϣ.ΓΔ˪Ǥ=.ˑˏ˪ǣ̡!'*љΓΔ˪*Ɣ͒Ǫ+<ǏжBњ (0
Juricevic et al. (2010) /љ̕Жĺʙȱ^yUi.×ȵ-1@Ы nK_˘Ù.ΓΔ
˪Ǥš((Ɣ͒Ǫ½ΦÆCB(F̉&
Bњ8 Isherwood et al. (2014) 
/љ.˾ΑFëˍ 'љΖΦƄ(ΓΔЅ͡΂ʝІǣ̡(.˲ЗF̉&
Bњ^
yUi×ȵũ
Ð (*!@*^yUi) '	B6)яĺʙȱǊγC&AЋ
̫̳*ěμ+љƛ
Ð (ǩƨ*^yUi) '	B6)½ĺʙȱǊγC&A7=
 ěμ+*B (Field & Brady, 1997; Webster et al., 2002)њ³.?+љ^yUi×ȵ/љ
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Ɣ͒ǪFĶ:ä¾˪*˘Ùěμ+<ЗE#&AљͬĻƖμ(&̕Жĺʙȱ×Ŝ+ăB
('љ˘ÙˇǞІ(ǟˏ˪ťȱ.ЗϪFŧг˪+ɮΝB('B(͕@CBњ 
 
2. 1. 3. ]Y|\f7|X»¿´ 
 C8'+˘ÙˇǞІ(Ζƒ͖+ǵφBǤǤ.ЗϪ+$
&.˾Α/͹̓C&
  (e.g., Fernandez & Wilkins, 2008)њљ̺˘FȠ͖.ǟˏˇǪљ (0̫̋ˠǮ
=˾ΔˇǪ̺˘*).ĀÀ˅+).?+ΈñB+$
&/ēò+ɮΝC&
*
њ
ͨƻşг.Ǫɨɮɧ˓Ƞ˘g^i+˓
Bɹɕ˘ (Koch, 1957) +˘ÙΘɡFĥAãCљ̫
̋ˠǮ͖.Ƞ˘FΘЂ?(Ψ9&
B  (Iwamitsu et al., 2013; Takasaki et al., 2005; 
Takemura et al., 2005)њ (0Ƞ˘.ʷƽ+ˍCB̞ŕ(ȇ$×ĳ(.˲ЗЗÈFγ5
 AљȠ˘.ʍƶŚ˱ȸĳ.ˇǞІ@Ǯ͖.Ǩ͕cKvFȝƒ A&
Bњ 
 °ȸ'љ̫̋ˠǮ͖.˾ΔˇǪĀÀ˅+ˍCB)F˘ÙΘɡ+?#&ɮΝ Ã
<	Bњ̹ĮŬγˢǮ͖'/½̕Жĺʙȱ.Ǹƽ½
(˾@C&
B (Butler & Javitt, 
2005; Slaghuis, 1998)њ̹ĮŬγˢǮ͖.Ƞ
 ̺˘˘Ù(Óƴ͖.Ƞ
 ̺˘Fʉ5B(љ
̕Жĺʙȱ^yUi.×ȵ½
(љ*E"½ŜǊγC&
B(̉C  
(Graham & Meng, 2011)њͷ͖@/љǮ͖+(#&Ǹƽ.½
½̕ЖĺʙȱǿòF̺˘+Ǌγ
B(+?#&љĀÀ+BǮ͖ͩϐ.˾Δɻ͝.ɼȥF΋#&
Bљ(͕ƒ&
Bњ 
 ̫̋ˠǮ=̶̋ˠǮFȓ$͖.˾ΔˇǪ+$
&љĀÀ˅F˘ÙΘɡB('І˪+ɮ
Ν Ã/љ˖δ͖.˾BНA Graham and Meng (2011) .9'	BњIwamitsu et al. (2013) 
.ȔȧB?+љ̺˘*).˘ÙˇǞІFƆΖȔɵ(&Τȶ.΋Ą(B(=љʓ
˥®ã.ĆɤF˾B('B?+*B<C*
њ˃нˣ+З&/љ͉ɶɴ+
ƖBǤŻǰģǣF˓
 ΤȶΦÆ.ĩ˓ǪȔȧC&
B (ƛƤ, 2008)љ˃н
ˣǮ͖=˃нˣ.˝
.	B͖.ĀÀ˅@ΤȶΦÆ'B)/ɮΝC&
*

њ˃нˣǮ͖'	B(ǨECBÀΧƋ.Χ+˃нˣ+±Ф ¾э=ǸǲȠìC=

( (Roberts & Vargas, 2012) /˃нˣǮ͖.¾эĀÀ˅+ñĂC=
(F̉Ł
Bљ˃нˣǮ͖Ƞ˘ <.@Ǯ͖.ˇ˜*ΓΔˇǪFțBΨ9/8!*
њ 
 
2. 1. 4. s§ 1 
 Migraine artist Ǥ*˾Δ¾эFϸB*@0љΓΔ˪Ǥ+ƍB̕ЖĺʙȱˇǪ
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/ Migraine art˘Ù+Ķ8C+
(¢Ǵ'BњȸљMigraine artist˃нˣ=ΓΔ
˪Ǥ.¾эFÀĿ+ǣ˓8 /ëˍ?(B*@љMigraine art ˘Ù+ǤЗϪ.̕
ЖĺʙȱˇǪхͷ+Ķ8CB'	DњɮΝ 1 '/љMigraine art = Possible-migraine art
.˘Ù.̕ЖĺʙȱˇǪ(AE×Ŝǿò(^yUi×ȵ+$
&љ˃нˣFɑ&
*
# (Α@CB Non-migraine art(ʉ5B('љ.´ΰFɮΥB(FΨ9 њ 
 
2. 2. lw 
2. 2. 1. ¥q7 
 Migraine art˘Ù 14ɣљPossible-migraine art(& Picasso.̺˘˘Ù 13ɣљvan Gogh.
̺˘˘Ù 17ɣљde Chirico.̺˘˘Ù 9ɣ (Έ 1)љ?1 Non-migraine art˘Ù 27ɣ (Έ 2) 
F˓
 њNon-migraine art˘Ù/љAmedeo Modigliani= Georges SeuratFĶ:љͷı$
˃нˣɑˡ˾@C&
*
 22ı.ÀĿ!# њMigraine art˘Ù/˘ÙæɑLMuZKi
Flickr@ĤЩC  (Migraine Art, 2009)њC³Ŧ.˘Ù/˘ÙåЕLMuZKi Google 
Art Project@ĤЩC  (Wikimedia Commons, 2014)њC@.LMuZKi@ 2015Ʒ
4ɐɅʻ'ĤЩĩ͝*̺˘˘ÙFΘɡƖμ( њͷÀɷ.ϾĮљ˘ÙÃFɗεȳ+ȟϖ
+љÀ͖ıÀĿıùÀƷF΋Ϸ+̉.9( њ* Migraine art/À͖Ϊ!
# AÀĿıʾс!# A  ;ÿǷ њ 
 ɗɞ.̺˘.ƕʘ˘Ù͓Ж'ͷ˜*@*
?+ƕʘFʉ5 њ* Migraine art
/ƕʘЕ̉C&@ (Podoll & Robinson, 2008)љʉϕ@ПŦ њPicassoљvan 
Goghљde ChiricoљNon-migraine art.ŋ͓Fʉ5 њŋ͓ä¾'ΑB(љ̺˘.я.̧Ő
/ 35−457 cm (ƶř 141.34љɵʮÒƮ 92.45)љƵ.̧Ő/ 24−776 cm (ƶř 152.33љɵʮÒƮ 
138.34) !# њŋ͓.̺˘.г̓FòȰòɡ'ʉ5 (D͓Ж+Ʈ/ά;@C*#  
(F(3, 63) = 1.96, p = 0.13, η2p = 0.09)њ 
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Έ 1њ˘ÙΘɡ+˓
@C Possible-migraine art 
À͖ ÀĿı(ùÀƷ 
Pablo Picasso 
Young Ladies of Avignon, 1907; Untitled, 1938; Girl before a Mirror, 
1932; Three Musicians, 1921; Après Femme au Chapeau, year unknown; 
Studio with Plaster Head, 1925; Woman with a Flower, 1932; Pablo 
Picasso and Sebastìa Junyer-Vidal arrives to Paris, 1901; Guernica, 1937; 
Woman in a Hat with Pompoms and a Printed Blouse, 1962; Woman with 
Green Hat, 1939; Weeping Woman, 1937; Woman with a Hairnet, 1938 
Vincent van Gogh 
Starry Night, 1889; Starry Night over the Rhone, 1888; Wheatfield with 
Crows, 1890; Self-portrait, 1887; A Wheat Field, with Cypresses, 1889; 
Sunflowers, 1888, 1889; Self-Portrait with Straw Hat, 1887; Prisoners 
Exercising, 1890; Vase with Gladioli and China Asters, 1886; Portrait of 
Dr. Gachet, 1890, Red Vineyard, 1888; Road with Cypress and Star, 1890; 
Mulberry Tree, 1889; Sorrowing Old Man, 1890; Night Cafe, 1888; 
Gauguin’s Chair, 1888 
Giorgio de Chirico 
Torino Printanière, 1914; Disquieting Muses, 1916; Gare Montparnasse, 
1914; Orfeo Trovatore Stanco, 1970; Gladiators at Rest, 1928; Il 
Ritornante, 1917; Piazza d'Italia, 1913; Self-portrait, 1922; Uncertainty of 
the Poet, 1913 
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Έ 2њ˘ÙΘɡ+˓
@C Non-migraine art 
À͖ ÀĿı(ùÀƷ 
Amedeo Modigliani Paul Guillaume, Novo Pilota, 1915 
Arthur Streeton Fire's on, 1891 
Benvenuto Tisi Annunciation, 1528 
Bernat Martorell Altarpiece of Saint Vincent, 1438 
Canaletto Bucentaur's Return to the Pier by the Palazzo Ducale, 1728 
Édouard Manet In the Conservatory, 1878 
Georges Seurat A Sunday Afternoon on the Island of La Grande Jatte, 1884 
Gilbert Stuart George Washington, 1797 
Giovanni Bellini St. Francis in the Desert, 1475 
Hans Holbein Merchant Georg Gisze, 1532; Ambassadors, 1533 
James McNeill Whistler Princess from the Land of Porcelain, 1865 
Almeida Júnior Longing, 1899 
Juan Gris Bottle of Anís del Mono, 1914 
Jürgen Ovens Justice (or Prudence, Justice, and Peace), 1662 
Karl Briullov Last Day of Pompeii, 1830 
Louise Vigée Le Brun 
Marie-Antoinette de Lorraine-Habsbourg, Queen of France, and 
Her Children, 1787 
Pierre-Auguste Renoir Bal du Moulin de la Galette, 1876 
Pierre-Denis Martin View of the Château de Fontainebleau, 1718 
Pieter Brueghel  
Harvesters, 1565; Tower of Babel, 1563; Fall of the Rebel 
Angels, 1562 
Rembrandt van Rijn 
Abduction of Europa, 1632; Return of the Prodigal Son, 1669; 
Night Watch, 1642 
Sandro Botticelli Birth of Venus, 1486 
Vittore Carpaccio Young Knight in a Landscape, 1510 
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2. 2. 2. 7?O 
 5&.˘Ù/љϗƽǲŞ.9Fȓ$V^W˘Ù+ťȢCљ512×512 pixel +
*B?+ZK_ťȢ(i~V*C њɏũ.ɿȸǌ'̺˘.×ū@i~V
B?+љĭ˘Ù.ƬĪ̛8 /̛ûПC њБρ͖Вȸǌ.̺˘FБρB
Х+љБρ͖/Ɯ*(<̺˘.яƵ.
CΓЅé+Ĥ8B?+̺˘(ωЫF
(#&БρB(´Ƅ њ*E"͊В.̺˘/ƵΓЅ+Ĥ8AљɸВ.̺˘'/я
ΓЅ+Ĥ8# њ˘Ù.ăƫ+/ Photoshop CS6 (Adobe Systems Inc.) F˓
 њ 
 
2. 2. 3. 7¥q 
 ¥ɽÜяϨtNťȢ+?AљȖƵ̕Жĺʙȱ.Зȱ(*B̕Жĺʙȱ^yUiF
˘Ù(+̤ñ њ8˘Ùé±U`.ƶřϗƽ 256Уγ×. 128+*B?+˘Ù
FɿΒč 'љolV̗Зȱ+?BtJcVF˓
&tNťȢF њ
&̤ñC ̕Жĺʙȱ^yUi+Ɩ&͂ǌŌƳ˱͂FϳĮ&љŌƳ˱͂.
×ȵF̤ñ њ.Θɡȸʘ/љǤ*ǲĈÆFȓ$ͩˀ˘ÙFΘɡ ß΃̃̔Fğ͕
+  (Cole & Wilkins, 2013; Le et al., 2015)њ˘ÙΘɡ.ʳ̤+ MATLAB R2014a 
(MathWorks Inc.) ˓
@C њŌƳ˱͂.ϳĮ=×ȵ.̤ñ+/ Kovesi (2001) . imspect
ЗȱFʝ˓ њ 
 
2. 2. 4. ¦;q 
 ĭ˘Ù͓.̕Жĺʙȱ^yUi+$
&љ̕ЖĺʙȱƲŜ(+Ɩǣ.*
Ô t ɮƄ
F*# њ^yUi.×ȵ+$
&/˘Ù͓FΏō( òȰòɡF*# њ̟
òȰ´ƄC*
şĮ/љWelch. t Ð?1 FÐFȚ˓ њ̹Λòɡ+/ SPSS 22.0J 
(IBM Corp.) F˓
 њɑǶʍʮF 0.05+ΠƄ њ 
 
2. 3. r 
2. 3. 1. ¾Dxi-Gb; 
 ő 11+ Migraine artљPicassoљvan Goghљde ChiricoCC( Non-migraine art('ƶř
̕Жĺʙȱ^yUiFʉ5 <.F̉њMigraine art˘Ù/ɑǶ+̕Жĺʙȱ×Ŝ 15–74 
cycles/image.ȖƵ Non-migraine art ˘Ù?A<ũ#  (t ≥ 2.07, p < 0.05, Cohen's d ≥ 
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0.73)њ.ĺʙȱƲŜ/љFernandez and Wilkins (2008) 'ΓΔ˪Ǥ+ƍB(ŞĹC
&
 37.5–150.0 cycles/image (ЄΎBњ*љ.ß΃̃̔'/ƅХ+/ 1.5–6.0 
cycles/degree (ŞĹC&
Bљ'˓
@C úʶ̭ΓΗ 25 ƽFǉ#&
 (
+ŝ%
& cycles/image +Ȣ̤&
BњPossible-migraine art . 3 ˘Ù͓.CC+$

&<љ×Ŝǿò.ȖƵ Non-migraine art?AɑǶ+ũ#  (Picasso 4–117 cycles/image: 
t ≥ 2.02, p < 0.05, d ≥ 0.73љvan Gogh 12–256 cycles/image: t ≥ 2.62, p < 0.05, d ≥ 0.81љde Chirico 
8–87 cycles/image: t ≥ 1.99, p < 0.05, d ≥ 0.77)њ 
 
 
ő 11њ(A) Migraine artљ(B) Picassoљ(C) van Goghљ(D) de ChiricoCC( Non-migraine 
art(Fʉ5B̕Жĺʙȱ^yUi (Ɩȱ-Ɩȱƶг)њʹͯƲ/¥$.^yUi.ȖƵ+
ɑǶƮ	BĺʙȱƲŜF̉ (p < 0.05)њʍƶ̄͂/ΓΔ˪Ǥ+ƍBƲŜF̉ 
(Fernandez & Wilkins, 2008) 
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 C@.̷ɤ@љMigraine art = Possible-migraine art /ΓΔ˪Ǥ+ЗϪB̕Жĺʙ
ȱ×ŜǿòFхͷ+éČB(̉ŁC њC/Ȍμ̺˘˘Ù (Fernandez & Wilkins, 
2008) =nK_˘Ù (O'Hare & Hibbard, 2011)љчɇ˘Ù (Imaizumi et al., 2013) 'Ǚ@C 
˾Α(<ȲĮBњ 
 
2. 3. 2. ¾Dxi%#(6k  
 ő 12 +ĭ˘Ù͓.̕Жĺʙȱ^yUi.×ȵF̉њòȰòɡ.̷ɤљ˘Ù͓.ɑǶ
*Ćɤά;@C  (F(4, 27.63) = 8.78, p < 0.01, ω2 = 0.27)њWelch. FÐF˓
  ;Ćɤ
ІFPR¥ (ω2) '̉  (Cohen, 1988)њGames-Howell .ŧЄʉϕF˓
 (Dљ
Migraine art ˘Ù/ Possible-migraine art= Non-migraine art˘Ù?A<½
×ȵF̉  (ps 
< 0.01)њvan Gogh .̺˘˘Ù/љPicasso = de Chirico .̺˘˘Ù?A<½
×ȵF̉  
(ps < 0.05)њPossible-migraine art( Non-migraine art(.Ж+Ʈ/ά;@C*# њ 
 C@.̷ɤ/ Migraine art Possible-migraine art= Non-migraine art+ʉ5&ͩˀ*^
yUi×ȵFɑB(F̉Ł&
Bњ˘Ù.^yUi×ȵ-1 @ЫB(Ζ
ƒ͖+BΓΔ˪Ǥšũ=# AƔ͒Ǫȥ*EC=# AB(Fώ
8B( (Juricevic et al., 2010)љMigraine art˘Ù/̕Жĺʙȱ×Ŝ.ǊγC ǿò(ͩ
ˀ*^yUi×ȵFɑ&AљΓΔ˪Ǥ+ƍB̕Ж˪ˇǪFȓ$((<+Ͱ΄˪
ÆÐ=Ɣ͒ǪFȥ*#&
B(̉ŁCBњ°ȸ' 3 ı.ͷı*˘Ƌ+?B Possible-
migraine art /̕Жĺʙȱ×ŜǿòFхͷ+ĶG'
 љ˃нˣ*
(¢ǴC ͷı
*˘Ƌ+?B Non-migraine art (ʉ5&љ^yUi×ȵ.Ʈά;@C*# њC/љ
Possible-migraine art+/Ǥ+ƍBǿòĶ8C$$<љͰ΄˪ÆÐ=Ɣ͒Ǫ¿@
.ɻƼ+?#&̽ȓC&
B ;(ȝʬBњ 
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ő 12њĭ˘Ù͓.̕Жĺʙȱ^yUi.×ȵњίƮ̧Ő/ 95%ÊрđЖF̉њ*/ p < 
0.05.љ**/ p < 0.01.ƮF̉ 
 
2. 4. M 
2. 4. 1. s§ 1.¡ 
 Migraine art ˘Ù/̕Жĺʙȱ×ŜǿòFхͷ+Ķ9љͩˀ*ĺʙȱ^yUi×ȵF
̉ њİɴ+ Possible-migraine art ˘Ù<љNon-migraine art (ʉ5&×Ŝǿòхͷ+Ķ
8C <..љ^yUi×ȵ+Ʈά;@C*# њ̕Жĺʙȱ×Ŝǿò/ΓΔ˪Ǥ
.έ˧+ƍB(= (e.g., Fernandez & Wilkins, 2008)љ^yUi×ȵ.-1@.Ы
/Ǥ.šũ=Ɣ͒Ǫ.½+ƍB( (e.g., Juricevic et al., 2010) Fώ8&ɗ̷ɤF
ΘЂB(љ˃нˣFȓ$˘Ƌ/ΓΔ˪Ǥ+ƍB̕Ж˪ˇǪFǡϸB.'/*љ
ǣ˓&
B(̉ŁCBњMigraine art .σ˪̃̔'/љ̺˘.ɴǄ=etFò
ц Aљ@˘Ƌ.ˢˉFȝʬ AB(+˚8#&
  (Podoll & Robinson, 
2008; Wilkinson & Robinson, 1985)љɗ̃̔'/˘Ù̹ΛІF˓
B('љІ˪+ Migraine 
art .ˇǪ.ϼF̉ њǮ͖.˾ΔˇǪ(ȲĮB˘ÙˇǞІF̉ (
ʻ'/љ
Graham and Meng (2011) .˾ΑFȪȓ +˃нˣ̃̔4Ȑǉ (Κ?њ 
 
2. 4. 2. s§ 1À 
 ɗɮΝ'˓
 ̺˘+/Ʒ²=˘ч+0@$	#  ; (Picasso: 1900-1930 Ʒ²љ
van Gogh: 1880-1890Ʒ²љde Chirico: 1910-1970Ʒ²љNon-migraine art: 1430-1910Ʒ²)љ
C@ª̸Ώō(&̷ɤ+Ǐж ĩ͝Ǫ/ĵ;*
њƅХ+љC@ŋ$.̺˘͓.ù
ÀƷ+$
&òȰòɡ (Dљ̺˘͓.ɑǶ*Ćɤά;@C (Welch's F(3, 16.02) = 
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15.96, p < 0.01, ω2 = 0.42)љGames-Howell.ŧЄʉϕF˓
 (D Picasso( de Chirico.
ʉϕFП5&.̵9ĮE+
&ɑǶƮά;@C  (ps < 0.05)њ8 ˘ч/љ˘Ƌ
(Ʒ².
C@<ǏжFĦB+љCͩ¾ƄǪ˪*<.'	Aљ̹ùŏЬ'	
B(
Н˙<	BњC'<*љNon-migraine art (ʉ5C0̕Жĺʙȱ×Ŝ.Ǌγ=
ͩˀ*̕Жĺʙȱ^yUi×ȵ Migraine art= Possible-migraine art+ά;@C (
@љ˘ч=Ʒ²FŃEљ˃нˣ.Ǐж/̺˘+лÓ+ˍCB(<͕@CBњ 
 ­Ō˓
 ı.ƭď/љ	8' Possible-migraine artist !# њ˃нˣɑˡFȪȓ
Bȳˋ	Bȸ'љPicasso (Haan & Ferrari, 2011) = de Chirico (Blanke & Landis, 2003) .
ɑˡF˝ȳˋ<	Bњ Н˙FáɒB ;+/љſĽ.˘Ƌ."љσŃ̰=г
Ȝ+<(%
&˃нˣɑˡ.̆ΥFǙ@CB͖.̺˘'ɗ˾ΑFëˍBǠΏ	Bњ­ǖ
.βс( 
њ  
 ­Ō˓
 ˘Ùăƫȸʘ'/љ˘Ƌ=Бρ͖̺˘.ɲ-ä¾FΑʩˉǹFǴƄ&i
~VF*# њC(/÷+љ˘ƋȠ
&
B˹Ж*E"˘Ƌ.ͣ.ВFΖ
ƒωЫ( i~VF&9B(̷ɤ).?+*Bљ­ǖɮΝBÆÐ	Bњ
.ɪ/ѐĂ˪'/	BљɮΝB'.ŏЬ<	Bњ̺˘.).ϼòFi~V&
ΘɡBљi~V ̣ȁ.̕ЖĺʙȱˇǪF)8'ͮčB('Bљ͕
ǼBǠΏ	Dњ.͕Ǽ+
&/љ˘Ƌ̺˘+Ȝϟ ((ЫC ((.ʉ
ϕ. ;+љΓωЫ+Åſ+ˍCB̕Ж˪ɳϩ.æϧǪ (tUc) <ɮΝɚȴ+
*B!D (Taylor et al., 1999)њ 
 
2. 4. 3. s§ 1No 
 ˘Ù̹ΛІ/љͰ΄Ƌ=h[Kk.Í¬Ʈ=˾ΔˇǪFɮΝBȂʘ(&­ǖ.̃̔+
ɑ˓'	Dњ'
Í¬Ʈ+/̫̋ˠǮ=̶̋ˠǮ<Ķ:њGraham and Meng (2011) 
Ȅ# ̹ĮŬγˢ!'*љϼòНƠ˪$ϯȮǪ.	B˾Δ (Happe, 1999) =я
Ā
ϩǪ (Craig & Baron-Cohen, 1999) 	B(.ŧ
ͩД^yUiЦƊ/љ͑Ǯˌ.я
F28C0ɮΝ.ÆÐēò+	Bњȷ
ǟˏʬƄ(&ͨƻşг+˘ÙΘɡF˓

@CB<C*
 (Iwamitsu et al., 2013)њ 
 ̹ùC ːŠ'ƅэ=γɧFB('љ˃нˣǮ͖.˾ΔˇǪ˘ÙˇǞІ+ˍCB
(Fëˍљ˾ΑFʤ;&
ǠΏ	Bњ (0˃нˣ.	B˘Ƌ8 /͒΄ũƀˑ
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@	B̑ƽ.¬ȱ.ėĂFǙBњ&˘ɚetùÀɅЖ*)F̹ '
Àǿ ̺˘FΘɡ @)*Bњ.ȸ̢/љɗ̃̔.ëˍ(
ǶĻ!'*љ
˘Ƌ.˾ΔˇǪ (e.g., Cavanagh, 2005) Fγ5B'.ȷ *ΓƾFǋ Bĩ͝Ǫ<	Bњ 
 ̺˘F̃̔Ɩμ+BşĮ/љϗƽǲŞ (e.g., ̕Жĺʙȱ) !'*ͯǍǲŞ.ɮΝ<
ǠΏ'	DњͯǍYi^i (i.e., ¥ͯЖ.ͯƽ.Ы) <ΓΔ˪Ǥ+ƍB(
˾@C&A (Haigh et al., 2013; Juricevic et al., 2010)љ­ǖ/љMigraine art.ͯǍYi
^iˇǪ=.̕ЖĺʙȱˇǪ(.ЗϪFɮΝBÆÐ	Bњ 
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3. s§ 2Èµ@¼¢{Ã]¢£*>Sts§ 
 
 ɗ̙/ Imaizumi et al. (2015) +ŝ%њɮΝ 2 /љw\SƇΚ  (World Medical 
Association, 2013) FϵƁљĔͶũƀũƀОƫƀ̃̔̍ˑĽÑˏƔɧŸŀ¸+ȅάC њ 
 
3. 1. n 
3. 1. 1. @¢£=z¨°2@g 
 ŹĊùǚ/љƶΆɻ͝F+ĬBüƿŊƃ+?#&γȲCB!'* (Birren, 1945)љ
ΓΔúʶ+?#&<γȲCB (Bles et al., 1977)њ (0ȐȰ8 /ĤɜBPvgJf
Ut.?*љüǖȸĳ.ͩƯϮĈFɶ?*ϮĈΓΔúʶ/љбɾ ̘¼.Ζƒ
͖+ЄǟĈȤFǵφB (Lee & Lishman, 1975; van Asten et al., 1988)њPvgJfUt
/ͩƯϮĈ+ǣ ΓΔːŠ.ϮĈFȔ (Warren & Hannon, 1988)њÃ(&dj
fi.ȐǉĤ͋(ͩƯ.üǖϮĈ.ƖǣEA=
њΓΔúʶ+˕ɞBŹĊùǚ/ˑ
ǖ 13-16ɐ. â.Ʌʻ'˧ϰ&
B (Lee & Aronson, 1974)њC@+ă&ϟƷ.̃
̔'< (Guerraz & Bronstein, 2008; Meyer et al., 2013)љĈ˪*ΓΔúʶЄǟĈȤFέ˧B
(̉C&
Bњ 
 
3. 1. 2. µ@¼¢ 
 Ϣ Ĉ˪úʶ/љϮĈNmTF(<*#&˅ˏ˪+ϮĈBΓΔúʶFȔ&

 њљqi.ϮĈΓ+/Ǡ<ΓΔúʶ+ϮĈNmT(<*ǠΏ/*љ
бɾΓΔúʶ@ϮĈFЎΔ˪+˾ΔB(	Bњ*ϮĈЎΓ.Ã(&љFraser-
WilcoxЎΓ (Fraser & Wilcox, 1979) /, Ќś.ϗƽťčF͏AϠȓ$ȭƘˉ.бɾőǌљ
ϮĈ&
B?+˾ΔCBњRotating Snakes (Kitaoka, 2003) /ɏϳś Fraser-WilcoxЎΓ
(<ļ0C (ő 13)љʄУ˪*ϗƽťčF͏AϠƹ¿ƀ˪pcϮĈЎΓFέ˧B 
(Kitaoka & Ashida, 2003)њЎΓІ.Ǌ(лÓ@љƅэúʶ(&qiΓΔ (Ashida et 
al., 2012; Conway et al., 2005; Kuriki et al., 2008) =qi³Ŧ.Ĉ˅̒.ʉϕά˾̃̔+<˓

@C&
B (Bååth et al., 2014; Gori et al., 2014)њ 
 Rotating Snakes .ϮĈЎΓ/љʄУ˪*ϗƽťč (а-є-ѓ-˨) .CC.Ώ̱˜*
BʵɅ'ðˏC&ϮĈÊīˑǿCB(+φō (Backus & Oruc, 2005; Conway et al., 
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2005)љ̝ɽΓΔЅ@̝§ɽΓΔЅ+&.ΓΔ˫σ+̶̋ŝ˯Fȓ$ (Ashida et al., 
2012; Kuriki et al., 2008)њ.ϮĈÊī/ZfQj (Kuriki et al., 2008; Murakami et al., 
2006) =}KUZfQj (Otero-Millan et al., 2012) +?#&ǵφ8 /šǊCљϮĈ
ЎΓˑ=*BњZfQj/¿F×ǟΓ'ȗ?(BХ.̱Ⱦ
όϏ˪˷ˎ
ϮĈFȔљ}KUZfQj/¿FŒΓBХ+ФǶ˪+ˑBǜ̳*˷ˎϮĈ 
(i.e., ŒΓǜĈ) ."ȖƵ.ũ
όϏ˪*ϮĈFȔ (Alpern, 1972)њŒΓǜĈ+Ķ8C
B°̒.˷ˎϮĈ+$
&/ÿǷBњ 
 
 
ő 13њƅэ 1(ƅэ 2'˓
 ;˘ÙњÀ͖.ΡĩFǙ&ϓϖC  (Kitaoka, 2011) 
 
3. 1. 3. µ@¼¢¨°2@g 
 ϮĈЎΓ.ϐ¾ϮĈ4.Ǐж/C8'+6(G)̃̔C&
*
њȱƜ*
ß΃̃̔
.$+?B(љЎΔ˪+ȐǉB?+ΑBPvgJfUt+?#&üȸĳ.ΓΔ
έƚǪͩƯϮĈǸΔ [xU\: Dichgans and Brandt (1973)] Fɿ̘ Ζƒ͖+ǵφ
B (Seno et al., 2013)њƅХ.ϐ¾ϮĈ*E"ϐ¾Єǟ.ĈȤFȄ# ϟƷ.̃̔+?B(љ
ΓЅä¾FΐƬĪ
C.ȸĳ+Ĉ˪*djfiFΖƒ̼ ǖ+бɾ 
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djfiFΖƒB(љß(ģƖȸĳ.ϮĈʃĆ˾ΔCљ.(ʃĆ(İȸĳ
+ЄǟĈȤš (Holten et al., 2014)њͷ͖@/љϮĈNmTF(<*ΓΔúʶ(љ
ΓΔúʶ.*
̶̋x'.ϮĈΓǲŞ('/љ(<+ŹĊùǚ+ǏжB(
ʻ'æ
ϧ!(͕ƒBњƅХљϮĈNmTF(<*Ĉ˪ΓΔúʶςʛB̝§ɽΓΔЅ
/ (Morrone et al., 2000; Zeki et al., 1991), ϮĈЎΓ (Ashida et al., 2012; Kuriki et al., 2008) =
ϮĈʃĆ (He et al., 1998) .˾Δ+?#&<ςʛBњ°ȸљϐ¾ϮĈ.ȸĳ(ȲĮBP
vgJfUtFΖƒB(љ̝§ɽΓΔЅςʛB!'*  (Slobounov et al., 
2006)љüƿãĂ.ðˏ (Smith et al., 2012) =ͩƯϮĈ.Έμ (Fischer et al., 2012; Wall & 
Smith, 2008) FȍƲˉʯΓΔмŜ<ςʛBњ˅ˏ˪*ϮĈF(<*ϮĈΓ/љϮĈЎ
Γ=ϮĈʃĆ(æϧ.̶̋ŝ˯Fȓ"љͩƯϮĈFΈμB̶̋ŝ˯+<İɴ+ΈμCBњ
.(@ϮĈЎΓ/љ˅ˏ˪*ϮĈΓ (e.g., Lee & Lishman, 1975) =ϮĈʃĆ (Holten et 
al., 2014) (İɴ+љŹĊùǚ+ǏжB(ȝʬCBњϮĈЎΓFέ˧Bб
ɾΓΔúʶ.ΖƒɅ+Єǟ).?+ǏжFĦBFɮΝ Ã/*
њ 
 
3. 1. 4. {Ã]µ@¼¢JA<W 
 ˃нˣǮ͖/љÓƴ͖(ʉ5&љɨżɶɴ.?*бɾ ƹ¿ƀ˪pc+ϮĈЎΓ
8 /ʀ9F˾Δ=
 (Huang et al., 2003; Imaizumi et al., 2011; Marcus & Soso, 1989; 
Wilkins et al., 1984)њC/˃нˣǮ͖.̝ɽΓΔЅ (Aurora et al., 1998; Haigh et al., 2012; 
Huang et al., 2003) =̝§ɽΓΔЅ (Granziera et al., 2006) .ˇ˜*ςʛ+?B(͕@CBњ 
 8 ˃нˣǮ͖/A˅Ѐ
 (ĈȤˡ) +A=
 (Cutrer & Baloh, 1992; Drummond, 
2005; Marcus et al., 2005)њĈȤˡ/љ (0ϑé+
&ϑŦ.Α+Ɩ&ϐ¾ͷ
ȤCB(	B?+љΓΔãĂ(üƿãĂ.ͫ+φōB (Reason & Brand, 
1975; Yates et al., 1998)њƅэƈːŠ+
&љ(AE˃нˣǮ͖'/ΓΔãĂ.9'ĈȤ
ˡɴˢˉFĸBњ (0бɾ ˉǹ'ȸĳ+ϮĈBɨżɶɴFΖƒ̼B(љ
˃нˣǮ͖+/ĈȤˡˢˉˍC=
 (Drummond, 2002; Drummond & Granston, 2004)њ
 #&˃нˣǮ͖ΓΔ˕ɞ.ĈȤˡ+A=
(@љŹĊùǚ+
&<ΓΔ
ãĂ+Åſ=
(ȝʬCBњͮ+љД˷Ʌ/ŹĊùǚ+ΓΔãĂFÂ*
 
;ϐ¾.ȤCš (Edwards, 1946; Honma et al., 2012; Travis, 1945)љ˃нˣǮ͖'/Д˷
Ʌ.ȤC.šũÓƴ͖?Aхͷ'	B(˾@C&
B (Ishizaki et al., 2002)њɗɮΝ
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'/љ˃нˣǮ͖.ŹĊùǚ/Óƴ͖.C+ʉ5&ΓΔúʶ.ǏжFĦ=љ@+
úʶϮĈЎΓFέ˧BşĮ+хͷ'	B(´ΰF̘& њ 
 
3. 1. 5. s§ 2 
 ɗɮΝ'/љϮĈЎΓЄǟĈȤFšũB)љ˃нˣǮ͖+
&Cхͷ
'	B)Fɀ@+B(F˰˪( њ. ;+љ˃нˣǮ͖(Óƴ͖+ϮĈ
ЎΓ.	Búʶ(*
úʶFΖƒ&љ.Ж.ЄǟĈȤFΛʬBƅэF*# њ 
 
3. 2. LÇ 1 
 ˃нˣǮ͖(Óƴ͖+Ɩ&љϮĈЎΓFέ˧B˘Ù(љC(̟ϗƽ.ʹͯƶг˘Ù
Fúʶ(&љúʶΖƒ×.ЄǟĈȤFʬƄ њ 
 
3. 2. 1. lw 
3. 2. 1. 1. 1 
 ˃нˣǮ͖ 11ı (ŲǪ 6ıљƶř 22.18 ± 0.30ʂ) (˃нˣFĶ:ǻǪнˣ.*
 9ı.
Óƴ͓ (ŲǪ 2ıљƶř 22.22 ± 0.40ʂ) ğă њ1ı.Ǯ͖/ΓΔǪüÞFɑ&
 њ 
 ǻǪнˣ.ɑʾ=̒цљüÞˢˉ.ɑʾFöȶB ;+љœХнˣòц̝¥˄ (ȼɗн
ˣƀ¸ȷœХнˣòцɆġŸŀ¸, 2004) +ŝ%σŃ̰F˓
&љƅэü+^Ul
V њσŃ̰+/љнˣ.пƽϼ¼Ǌƽȓ̼ɅЖФºˢˉ*)FΜ 18 и˰
Ķ8C њΤȶŝʮ/љ(1) нˣ.ȓ̼ɅЖ 4-72 ɅЖ'	B(љ(2) ˃ÔǪȎĈǪ
×Єƽ.ˣ9ȼƴĈÀ+?Bнˣšǰ."Ɯ*(<¥$Fʭ (љ(3) нˣ˧
À×+ǰǟŉĲàϯȮеϯȮ."Ɯ*(<$º(љ(1)(3) .5&F
ʭ нˣ˧ÀF 5Ō³̶э&
B(љ?1.°.ˠǮ+?@*
(!# њ 
 äğă͖/Ό˷8 /́ɿ+?Bɿƴ*ΓĂFɑ&
 њͯΔ˜ƴ*)љΓΔ+ȪЦ.
	Bğă͖/
*# њğă͖+нˣ.φ&
*
Ʌ+ƅэƅȹC њĭğă͖+
ɍг+?B̃̔éƌ.ΰɀF 'љ̃̔ğă.İǶFǙ њ 
 
3. 2. 1. 2. 20 
 ő 14+Ί͐.ɶǄőF̉њwfj}LihJ^vK (³ HMD (B; HMZ-T1, 
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Sony Corp.) +úʶĸ̉C њHMD .˘г/ 0.4028.36 cd/m2.̧Ő.ϗƽFɑ њ
ЄǟĈȤΛ (UM-BAR2, Unimec Corp.) /љŢ@ 60cm ЫC ¼͐.ƻ+͐CљUSB K
ctM^'Y±c+Ȝ̼Cљğă͖.ϐ¾Єǟ.ϒϊF 60Hz .ZvV
i'ΞЏ њ 
 
 
ő 14њƅэ 1(ƅэ 2'˓
 Ί͐ 
 
3. 2. 1. 3. # 
 ɴ*ʹͯƶг˘Ù(љő 13 +̉ ϮĈЎΓFέ˧B˘Ù Rotating Snakes (Kitaoka, 
2003, 2011) Fúʶ(&˓
  (³љ;˘Ù)њ;˘Ù/є-а-˨-ѓ(3ę¼Щ
Į&˘Ù.ä¾ɳǿC&AљC+?#&Ōϓ&
B?+ΑBϮĈЎΓˑ
Bњúʶ.×ū+ʚΓʻјЄ-@C њúʶ(<˘Ùä¾.ƶřϗƽ/ 13.56 
cd/m2 +̹CљHMD˘гé'̭ 29	29ƽFǉB?+љєͯ͛ɇ+ĸ̉C њ 
 
3. 2. 1. 4. . 
 ЄǟĈȤΛʬŝʮ (Kapteyn et al., 1983) +Ï# њ/;+ HMDF˸+ЄǟĈȤF
ʬƄ њ8ğă͖/дF͠љͣF¾Ôг+Ś@љψFʍƶȸĳ+ 15-20cm 6)
ƺ&ЄǟĈȤΛ+˱̘ њϐ¾FǶő˪+ĈљĂ8*
'˱̘B?+ȯ̉F
 њğă͖/љğă͖.˷.я(67İ.я'Ţг+π±C ʚΓʻF 30 ̎
ЖΖƒ њ.Ж.ЄǟĈȤʬƄC њCFЕ˷ɝµ( њ.˱ǖ+љğă͖
/˷FДљ˱̘&ë1 30̎ЖЄǟĈȤFʬƄ њCFД˷ɝµ( њ 
 ̼
&љğă͖/ HMD FΊ˸&љЄǟĈȤΛ+˱̘ њ
C.ΓΔúʶĸ̉
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CB(İɅ+љğă͖/˘г×ū.ʚΓʻFΖƒ̼љЄǟĈȤ 30 ̎ЖΛʬC њ
.˱ǖ+љЕ˷ɝµ.˱ǖ+ HMD F$ 88Д˷' 30 ̎ЖʬƄC њúʶ/ʾÀ
ʼй+ĸ̉C њ*љ˃нˣǮ͖+ŒΓǜĈ.ˇ˜Ǫ/*
(@ (Wilkinson et al., 
2006)љʚΓʻFΖƒ̼B(/ª̸Ώō+*@*
(öȶ њ 
 HMD *ɝµ( 2 ̒.úʶF˓
Bɝµ'ĭ 1 Ψ΃љΛ 3 Ψ΃Ϭ΃C њΓΔúʶ
+?Bϯƽ.ΓΔ˪Ǥ˟ą=љнˣ˧À.CF½ʨB ;+ (Harle et al., 2006; 
Wilkins, 1995)љΨ΃ȱFН# њ8 љΛʬ/¹̹˪+/ 1 Ψ΃ 60 ̎!# љνȍFϔ
ʨB˰˪' 30 ̎Ж+̀͋ њC/˃нˣǮ͖.ЄǟĈȤFʬ# ß΃̃̔ (Ishizaki 
et al., 2002) +Ï# Ȟ͐'	Bњ 
 ϐ¾.ȤC.Ȕɵ(&љϐ¾Єǟ.̐Ĉ.̀ϒϊВ(˿ǌг̓FΞЏ  (ő 15)њ̀
ϒϊВ/љЄǟ.̐Ĉüǖ.ƾɵЖωЫ.̀ľ'	Bњ˿ǌг̓/љЄǟϒϊ. X, Y ȸĳ
CCFŐ:ȸǌ.г̓'	BњД˷ɝµ(Е˷ɝµ.ʉ'	BxVˌFљ̀ϒϊ
В(˿ǌг̓.CC+$
&̤ñ њxVˌ/љŹĊùǚ+BΓΔãĂ.
Ćɤ.Ȕɵ'	B (Diener et al., 1984)њqi/Д˷Ʌ+ΓΔãĂŰECŹĊùǚЬ
*B ;љϧƴxVˌ/ 1FχB (Edwards, 1946; Honma et al., 2012; Travis, 1945)њ
 #&½
xVˌ/љЕ˷Ʌ+?Aхͷ+ЄǟĈȤφ (F̉њ 
 
 
ő 15њϐ¾Єǟ.ϒϊ. XYƶгњ̀ϒϊВ(ϒϊ.˿ǌг̓òɡC  
 
3. 2. 1. 5. 
! 
 Е˷Д˷ɝµCC.̀ϒϊВљ̀ϒϊВ.xVˌљЕ˷Д˷ɝµCC
.˿ǌг̓љ˿ǌг̓.xVˌCC+ò&љúʶFğă͖éΏō (HMD *љ
ʹͯƶгљ;˘Ù)љ˃нˣFğă͖ЖΏō (Ǯ͖͓, Óƴ͓) (&ģǛʬƄòȰòɡF
*# њ˃нˣ.ΓΔǪüÞFɑBǮ͖/љĈ="@$*).Γ˾Δ.ʀ9F̶э
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=
 ; (Chronicle & Mulleners, 1994; Cucchiara et al., 2015; Shepherd, 2000)љüÞ.ɑ
ʾ.ĆɤFɮΝBÆÐ<͕@C љğă͖ȱ.Ɯ*@òɡF*# њòȰò
ɡ.ˎгǪF´Ƅ'*
şĮ+ Greenhouse-Geisser .ͩ˕ƽ΋ɿF*# њŧЄʉϕ
+ Bonferroni .΋ɿF˓
 њɑǶʍʮF 0.05 +ΠƄ њĆɤІ(&ÒKc¥ 
(η2p) FΞ  (Cohen, 1988)њ̹Λòɡ+ SPSS 22.0J (IBM Corp.) F˓
 њ 
 
3. 2. 2. r 
 ˃нˣǮ͖͓(Óƴ͓+B̀ϒϊВ(˿ǌг̓.̷ɤFő 16+̉њ 
 
3. 2. 2. 1. /:9> 
 Е˷Д˷ɝµ.̀ϒϊВ?1xVˌ+úʶ.ɑǶ*Ćɤά;@C  (Е
˷: F(2, 36) = 4.48, p < 0.05, η2p = 0.20; Д˷: F(2, 36) = 7.16, p < 0.01, η2p = 0.29; xVˌ: 
F(1.50, 27.08) = 19.69, p < 0.01, η2p = 0.52)њŧЄʉϕ.̷ɤљʹͯƶг8 /;˘ÙΖƒɅ.
Е˷ɝµ'/ HMD*ɝµ?A<̀ϒϊВВ#  (ps < 0.05)њģƖ+љД˷ɝµ.̀
ϒϊВ=xVˌ/љʹͯƶг;˘ÙΖƒɝµ+
& HMD *ɝµ?A<ƛ
#  (ps < 0.01; ʹͯƶгД˷ɝµ.9 p < 0.05)њ̀ϒϊВ=̀ϒϊВ.xVˌ+
$
&љ˃нˣ.Ćɤ=úʶ(˃нˣ.ª¦À˓/ά;@C*#  (Е˷ɝµ.˃нˣ
.Ćɤ: F(1, 18) = 0.95, p = 0.34, η2p = 0.05; Д˷ɝµ.˃нˣ.Ćɤ: F(1, 18) = 1.23, p = 
0.28, η2p = 0.06; xVˌ4.˃нˣ.Ćɤ: F(1, 18) = 0.10, p = 0.76, η2p = 0.01; Е˷ɝ
µ.ª¦À˓: F(2, 36) = 2.14, p = 0.13, η2p = 0.11; Д˷ɝµ.ª¦À˓: F(2, 36) = 1.39, p = 
0.26, η2p = 0.07; xVˌ4.ª¦À˓: F(1.50, 27.08) = 0.01, p = 0.97, η2p = 0.00)њ 
 
3. 2. 2. 2. ,?- 
 Е˷ɝµ(xVˌ+
&/úʶ.Ćɤά;@C  (Е˷: F(2, 36) = 8.52, p 
< 0.01, η2p = 0.32; xVˌ: F(2, 36) = 7.65, p < 0.01, η2p = 0.30)љД˷ɝµ'/ά;@C
*#  (F(2, 36) = 1.26, p = 0.30, η2p = 0.07)њŧЄʉϕ.̷ɤљЕ˷ɝµ'/ʹͯƶг (p < 
0.05) (;˘Ù (p < 0.01) .ΖƒɅ+/ HMD *ɝµ?A<˿ǌг̓ũљ˿ǌг̓
.xVˌ/ʹͯƶгΖƒɅ+ HMD *ɝµ?A<½#  (p < 0.01)њ˃нˣ.
Ćɤ(úʶ(˃нˣ.ª¦À˓/ά;@C*#  (Е˷ɝµ.˃нˣ.Ćɤ: F(1, 18) = 
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0.34, p = 0.57, η2p = 0.02; Д˷ɝµ.˃нˣ.Ćɤ: F(1, 18) = 3.15, p = 0.09, η2p = 0.15; 
xVˌ4.˃нˣ.Ćɤ: F(1, 18) = 4.17, p = 0.06, η2p = 0.19; Е˷ɝµ.ª¦À˓: F(2, 
36) = 0.44, p = 0.65, η2p = 0.02; Д˷ɝµ.ª¦À˓: F(2, 36) = 2.05, p = 0.14, η2p = 0.10; x
Vˌ4.ª¦À˓: F(2, 36) = 0.63, p = 0.54, η2p = 0.03)њŧЄʉϕFB(љǮ͖͓
+
&љ˿ǌг̓/љ;˘ÙΖƒǖ.Д˷ɝµ'Óƴ͓?A<ɑǶ+ũ#  (p < 
0.01)њ. ;xVˌ<İɴ+Ǯ͖͓'я#  (p < 0.05)њ 
 
 
ő 16њƅэ 1 .˃нˣǮ͖͓(Óƴ͓+Bĭúʶɝµ. (A) ̀ϒϊВљ(B) ˿ǌг̓љ
(C) ̀ϒϊВ.xVˌљ(D) ˿ǌг̓.xVˌњίƮ̧Ő/1ɵʮίƮF̉
њ*/ p < 0.05.љ**/ p < 0.01.ƮF̉ 
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3. 2. 3. M 
 ʹͯƶг(;˘Ù('Е˷ɝµ.̀ϒϊВ.Ʈά;@C*# ȸљHMD *ɝµ
/ʹͯƶг;˘Ù?A<Е˷Ʌ.̀ϒϊВũ# њ8 ̀ϒϊВ.xVˌ<
HMD *ɝµ'я# њ.×ĳ/˿ǌг̓'<İɴ!# њ !xVˌ+
B HMD *ɝµ(;˘Ùɝµ.ЖFПњC@@љϮĈЎΓ.ɑʾFŃEљ
HMD +?BбɾΓΔúʶ.Ζƒ/ЄǟĈȤFšũB(̉ŁCљC/ß΃̃̔
(ȲĮB (Hakkinen et al., 2002)њ 
 ˃нˣ.Ćɤ+$
&љ̀ϒϊВ'/͓Ж.˲ϱ/ά;@C*# њǮ͖͓'/љ
ϮĈЎΓFέ˧B;˘Ù.Ζƒ×+/ЄǟĈȤšũ*# љΖƒǖ.Д˷ɝµ+

&˿ǌг̓šũB(ά;@C њ.̷ɤ+/$.ΰɀǴƄC њ 
 ̝+љ˃нˣǮ͖/Óƴ͖?A<ϮĈʃĆFǊ˾ΔB(@ (Shepherd, 2006b), 
ϮĈЎΓ.ʃĆǮ͖͓.ЄǟĈȤFšũ ĩ͝Ǫ	BњƅХ+ϮĈʃĆ/ЄǟĈȤ
FǵφB(љʍƶȸĳ.ϮĈdjfiúʶF˓
&Óƴ͖Ɩμ'ƅΥC&

B (Holten et al., 2014)њ 
 ̝¥+љΓΔ˪Ǥ8 /^i^Cͩ¾ЄǟĈȤFšũ ĩ͝Ǫ	Bњ˃н
ˣǮ͖'/ɨżɶɴ*).úʶ@ΓΔ˪Ǥ (Marcus & Soso, 1989) =нˣ˧À (Harle et 
al., 2006) έ˧C=
њ ģǣ/љΓΔ\^g.Ζʻ@/ͩˀ'	Bú
ʶ.̕Ж˪ˇǪ (Fernandez & Wilkins, 2008; Juricevic et al., 2010; O'Hare & Hibbard, 2011; 
Penacchio & Wilkins, 2015)љΓΔ˫σFϯƽ+ςʛB ;'	B (Haigh et al., 2012; 
Huang et al., 2003; Huang et al., 2011)њɗƅэ'˓
 ;˘Ù<яYi^i.ƹ¿ƀ˪p
cFĶG'Aљ;˘ÙΖƒ×+ΓΔ˪Ǥ=˟ąљC@+ǣ ˫σǣ̡Fέ˧
 ĩ͝Ǫ	Bњȝʬ!љ ǣ̡Д˷ɝµ8'ȓ̼&ЄǟĈȤFέ˧ ĩ͝
Ǫ	B<C*
њ 
 ̝+љ˃нˣǮ͖/Д˷Ʌ+ЄǟĈȤšũ=
( (Carvalho et al., 2013; Ishizaki 
et al., 2002; Teggi et al., 2009) ę̯+Ǐж .<C*
њ 
 C@.ĩ͝ǪFɮΝB ;+љƅэ 2 '/Е˷Д˷ɝµ.Ж+ 30 ̎Ж.·ɾFΠ
 њC+?AЕ˷ɝµ.ϮĈʃĆ=C+±Ф ǏжД˷ɝµ+ġ3(Fȃ"ʡ
њ<ƅэ 1'Α@C ?*Д˷Ʌ.ЄǟĈȤ.šũϮĈʃĆ=ΓΔ˪Ǥ+?B<
.*@љ·ɾFΠB('.ЄǟĈȤ.šũά;@C**B(¢ǴC њ 
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3. 3. LÇ 2 
 ϮĈЎΓ+±ФBϮĈʃĆЄǟĈȤFšũ FɮΝB ;љƅэ 2'/Е˷
ɝµ(Д˷ɝµ.ʬƄЖ+·ǽF(B('ʃĆ.ĆɤFȃ"ʡњʃĆʡC0Д˷Ʌ
.ЄǟĈȤ/ʨB(¢ǴC њ@+;˘Ù+ц»BϮĈЎΓFέ˧+
̹ù˘
Ù (ő 17) F˓
B('љϮĈЎΓЄǟĈȤFšũγȲB*@0љ̹ù˘Ù'/;
˘Ù(İ̷ɤF̉*
(¢ǴC њ 
 
3. 3. 1. lw 
 ɗи.éƌFП0ƅэ 1(İɴ!# њ 
 
3. 3. 1. 1. 1 
 ˃нˣǮ͖ 8 ı (ŲǪ 4 ıљƶř 21.29 ± 3.09 ʂ) (ǻǪнˣFȓ *
 14 ı.Óƴ͓ 
(ŲǪ 7ıљƶř 22.36 ± 2.24ʂ) ğă њäŀƅэ 1+ğă*# њǮ͖."
2ı/ΓΔǪüÞFɑ&
 њ 
 ˃нˣǮ͖ĈȤˡ+A=
(= (e.g., Cutrer & Baloh, 1992)љ˃нˣ.ɑʾ+?
@ĈȤˡ+A=
͖'/ŹĊùǚΓΔúʶ@ǏжC=
(@ (Smart 
et al., 2002; Yokota et al., 2005)љƅэ 2'/˃нˣǮ͖.ĈȤˡ×ĳ<ɮΝ њğă͖/љ
ɵʮčC ĈȤˡ×ĳσŃ̰ (Golding, 1998) Fƅэ.ü+Ō̡ њǮ͖͓(Óƴ͓(
'/Ʈά;@C*#  (Ǯ͖͓: ƶř 54.88љɵʮÒƮ 38.15; Óƴ͓: ƶř 53.06љɵ
ʮÒƮ 30.20; t(20) = 0.12, p = 0.90, Cohen's d = 0.05)њ˃нˣǮ͖.ˇ˜*üƿɻ͝FɮΝ
 ß΃̃̔ (Jeong et al., 2010) +ʉ5B(љɗɮΝ.Ǯ͖͓/==½љÓƴ͓/==я

ĈȤˡ×ĳF̉  (Ǯ͖͓: ̭ 59; Óƴ͓: ̭ 38њȳˋ×+/Vt.9Ξϖ. ;љΪ
̳*ȱÐ/ɀ)њ 
 
3. 3. 1. 2. # 
 ƅэ 1 (İʹͯƶг(;˘Ù+љϮĈЎΓ.φ+
őǌ (Kitaoka, 2011) F̹ù˘
Ù(&˓
  (ő 17)њ̹ù˘Ù'/ɳǿΏ̱.1є-а-˨-ѓљє-ѓ-˨-а.?
+ЧȜBɳǿę¼.ͯpfeϥϓBњ. ;ϮĈЎΓÊīȃ"ʡCBњĭú
ʶ/љ×ū+ʚΓʻЄ-@CљƶřϗƽF 13.56 cd/m2 +̹CљHMD ˘гé'ΓΗ
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29	29ƽFǉB?+єͯ͛ɇ+ĸ̉C њ 
 
 
ő 17њƅэ 2'˓
 ̹ù˘ÙњÀ͖.ΡĩFǙ&ϓϖC  (Kitaoka, 2011) 
 
3. 3. 1. 3. . 
 Е˷ɝµ.ϮĈЎΓ˾Δ.ǏжД˷ɝµ+BЄǟĈȤ+ʃ@*
?+B ;+љ
30 ̎Ж.·ɾFЕ˷Д˷ɝµ.Ж+Π њ·ɾ×+/љğă͖/ЄǟĈȤΛ+̘# 
88 HMD ˘г.¿<Ƀ#&
*
єͯ˘гFΖƒ њ·ɾ̴¡ǖљğă͖/Д˷љ
30 ̎ЖЄǟĈȤʬƄC њ.˱ǖ+ğă͖/љ˱ü.Е˷ɝµ'Ζƒ&
 úʶ
@˾ΔC ϮĈЎΓ.ǊƽFљ11 µʘ (0-10) +?Aħн'Ō̡ њ0 ʻ/˘Ù
Ĉ
&
B?+/8# Α*# Fљ10 ʻ/˘ÙE;&ǊĈ
&
B
?+Α FǶĻ њ 
 HMD *ɝµ( 3 ̒.úʶF˓
Bɝµ'ĭ 1 Ψ΃Ϭ΃C њƅэ 1 (İɴ+љϯ
ƽ.Ǥ˟ą=˃нˣ˧À.CFʨ@ ;+љΨ΃.AϠFН# њ8 љϮ
ĈЎΓǊƽ.ΖΦÆ. ;.÷Ψ΃FΠ+љЄǟĈȤʬƄ`f\+̵9Ϟ9љ¤
ǖ˪+ΦƄF њ 
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3. 3. 1. 4. 
! 
 ̀ϒϊВ(˿ǌг̓+ă&ϮĈЎΓ.ΖΦÆ+$
&<љúʶFğă͖éΏō 
(HMD *љʹͯƶгљ;˘Ùљ̹ù˘Ù)љ˃нˣFğă͖ЖΏō (Ǯ͖͓љÓƴ͓) (
 ģǛʬƄòȰòɡF*# њ 
 
3. 3. 2. r 
 ˃нˣǮ͖͓(Óƴ͓+B̀ϒϊВ(˿ǌг̓.̷ɤFő 18+̉њ 
 
3. 3. 2. 1. /:9> 
 Е˷Д˷ɝµ.̀ϒϊВ?1xVˌ4.úʶ.Ćɤά;@C  (Е˷: 
F(2.24, 44.70) = 4.16, p < 0.05, η2p = 0.17; Д˷: F(1.99, 39.87) = 4.68, p < 0.05, η2p = 0.19; x
Vˌ: F(3, 60) = 15.43, p < 0.01, η2p = 0.44)њŧЄʉϕ.̷ɤљ̹ù˘ÙFΖƒ ǖ.Д˷
ɝµ'/ HMD *ɝµ?A<̀ϒϊВ̀#  (p < 0.05)њ̀ϒϊВ.xVˌ/љ
HMD *ɝµ+
&°.
C.úʶɝµ?A<я#  (ps < 0.01)њ˃нˣ.Ćɤ
=úʶ(˃нˣ.ª¦À˓/ά;@C*#  (Е˷ɝµ.˃нˣ.Ćɤ: F(1, 20) = 0.49, 
p = 0.49, η2p = 0.02; Д˷ɝµ.˃нˣ.Ćɤ: F(1, 20) = 1.78, p = 0.20, η2p = 0.08; x
Vˌ4.˃нˣ.Ćɤ: F(1, 20) = 2.33, p = 0.14, η2p = 0.10; Е˷ɝµ.ª¦À˓: F(2.24, 
44.70) = 2.61, p = 0.08, η2p = 0.12; Д˷ɝµ.ª¦À˓: F(1.99, 39.87) = 1.96, p = 0.15, η2p = 
0.09; xVˌ4.ª¦À˓: F(3, 60) = 0.08, p = 0.97, η2p = 0.00)њŧЄʉϕ.̷ɤљ;˘
ÙΖƒǖ.Д˷ɝµ+&љǮ͖͓'/Óƴ͓?A<̀ϒϊВ̀#  (p < 0.05)њ 
 
3. 3. 2. 2. ,?- 
 Е˷Д˷ɝµ.˿ǌг̓+$
&/љúʶ.Ćɤљ˃нˣ.Ćɤљúʶ(˃нˣ.
ª¦À˓/ά;@C*#  (Е˷ɝµ.úʶ.Ćɤ: F(2.27, 45.43) = 2.54, p = 0.08, η2p = 
0.11; Д˷ɝµ.úʶ.Ćɤ: F(2.34, 46.74) = 2.35, p = 0.10, η2p = 0.11; Е˷ɝµ.˃нˣ.
Ćɤ: F(1, 20) = 0.05, p = 0.83, η2p = 0.00; Д˷ɝµ.˃нˣ.Ćɤ: F(1, 20) = 3.10, p = 
0.09, η2p = 0.13; Е˷ɝµ.ª¦À˓: F(2.27, 45.43) = 0.81, p = 0.49, η2p = 0.04; Д˷ɝµ.ª
¦À˓: F(2.34, 46.74) = 1.07, p = 0.37, η2p = 0.05)њ 
 ˿ǌг̓.xVˌ'/љúʶ.Ćɤ(˃нˣ.Ćɤά;@C  (úʶ : 
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F(1.48, 29.57) = 8.57, p < 0.01, η2p = 0.30; ˃нˣ: F(1, 20) = 7.56, p < 0.05, η2p = 0.27)њúʶ(˃
нˣ.ª¦À˓/ά;@C*#  (F(1.48, 29.57) = 0.63, p = 0.60, η2p = 0.03)њŧЄʉϕ/љ
ʹͯƶг̹ù˘Ùɝµ+BxVˌ HMD *ɝµ?A<½
(F̉  
(ps < 0.05)њƅэ 1 (/ģƖ+Ǯ͖͓'/;˘Ù(̹ù˘Ùɝµ.xVˌÓƴ͓?
A½#  (;˘Ù: p < 0.05; ̹ù˘Ù: p < 0.01)њ 
 
 
ő 18њƅэ 2 .˃нˣǮ͖͓(Óƴ͓+Bĭúʶɝµ. (A) ̀ϒϊВљ(B) ˿ǌг̓љ
(C) ̀ϒϊВ.xVˌљ(D) ˿ǌг̓.xVˌњίƮ̧Ő/1ɵʮίƮF̉
њ*/ p < 0.05.љ**/ p < 0.01.ƮF̉ 
 
3. 3. 2. 3. <=35* 
 ϮĈЎΓ.Ζ˪Ǌƽ.̷ɤFő 19 +̉њòȰòɡ.̷ɤљúʶ.Ćɤά;@C
  (F(2, 40) = 24.53, p < 0.01, η2p = 0.55)њ˃нˣ.Ćɤ=úʶ(˃нˣ.ª¦À˓/ά;
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@C*#  (˃нˣ: F(1, 20) = 0.53, p = 0.48, η2p = 0.03; ª¦À˓: F(2, 40) = 0.88, p = 0.42, 
η2p = 0.04)њŧЄʉϕ.̷ɤљ;˘Ù/ʹͯƶг(̹ù˘Ù?Aљ̹ù˘Ù/ʹͯƶг?A
Ǌ
ϮĈЎΓFέ˧  (ps < 0.01)њ 
 
 
ő 19њƅэ 2.˃нˣǮ͖͓(Óƴ͓+Bĭúʶ.ϮĈЎΓ.Ζ˪ǊƽњίƮ̧Ő
/1ɵʮίƮF̉њ**/ p < 0.01.ƮF̉ 
 
3. 3. 3. M 
 ̀ϒϊВ(˿ǌг̓CC.xVˌ/љHMD *ɝµ'°.úʶɝµ?A<я
*# њ !;˘Ùɝµ.˿ǌг̓.xVˌFПњʹͯƶг;˘Ù
̹ù˘Ù.Ж+Ʈ/ά;@C*# њƅэ 1 .̷ɤ(İɴ+љϮĈЎΓ.ɑʾFŃE
HMDF® ΓΔúʶЄǟĈȤ+Ǐж (̉ŁCB (Hakkinen et al., 2002)њ 
 ;˘ÙFΖƒ ǖ.Д˷ɝµFП0љ˃нˣǮ͖͓(Óƴ͓(.Ж+̀ϒϊВ.Ʈ/
ά;@C*# њƅэ 1.̷ɤ(/ģƖ+љ;˘Ù(̹ù˘Ùɝµ+BǮ͖͓
.½
xVˌ/љ;˘Ù=̹ù˘ÙFΖƒ& 30 ̎Ж.·ɾF̶ ǖ+ЄǟĈȤ
ʨƜ&
 (F̉&
Bњ #&Ǯ͖͓'/ϮĈЎΓ+?BʃĆЄǟĈȤFέ
˧B(F̉ŁBњ 
 úʶ.̕Ж˪ˇǪ+?BΓΔ˪Ǥ=˟ą (Fernandez & Wilkins, 2008; Wilkins, 1995) <ú
ʶΖƒǖ.ЄǟĈȤ.šũFΰɀ'B<C*
њǮ͖͓(Óƴ͓+
&љ;˘Ù/
ʹͯƶг=̹ù˘Ù?A<Ǌ
ϮĈЎΓFέ˧ њЄǟĈȤ.Ȕɵ/;˘Ù(̹ù
˘Ù(.˲ϱF̉*# њ@+̹ù˘Ù'/ʹͯƶг?A<ϮĈЎΓǊƽя# 
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(@љ̹ù˘Ù.ɑBƹ¿ƀ˪pc.ģǛCͩ¾"@$7=ĈF
Ķ:Γ˾Δ.ʀ9Fǵφ ĩ͝Ǫ<	Bњ ˾Δ.ʀ9/ϮĈЎΓ(˜*B˾Δ'
	AљƅХ+˃нˣǮ͖(Óƴ͖('̆άC&A (Imaizumi et al., 2011; Wilkins, 1995)љ
(AE˃нˣǮ͖'/ΓΔ˫σ.ϯͬűF(<* (Huang et al., 2003)њ 
 
3. 4. CM 
3. 4. 1. s§ 2.¡ 
 ɗɮΝ'/љ˃нˣǮ͖+BЄǟĈȤљϮĈЎΓF(<*бɾΓΔúʶ@).
?+ǏжFĦBFɮΝ њƅэ 1'/љ˃нˣǮ͖͓'/ϮĈЎΓFέ˧B;˘
Ù (Kitaoka, 2003, 2011) FΖƒ ǖ.Д˷ɝµ+
&љЄǟĈȤũ*# њƅэ
2 '/љǮ͖͓/;˘ÙFΖƒ ǖ+ 30 ̎Ж.·ɾF(B(љ.ǖ.Д˷ɝµ'/Є
ǟĈȤʨƜ њ #&бɾΓΔúʶ/˃нˣǮ͖+
&ϮĈЎΓFέ˧B!
'*ЄǟĈȤ<έ˧љ.Ćɤ/В(< 30̎Ж6)ȓ̼B(̉ŁC њ 
 ˃нˣǮ͖.;˘ÙΖƒǖ.Д˷Ʌ+ЄǟĈȤšũ ɻƼ+$
&ΰɀ¥$	Bњ
̝+љ˃нˣǮ͖ϮĈЎΓ  (Huang et al., 2003; Imaizumi et al., 2011) =ϮĈʃĆ 
(Shepherd, 2006b) F˾Δ=
(Fώ8B(љǮ͖͓+
&ϮĈЎΓ@ϮĈʃĆ
ˑљCД˷Ʌ8'ȓ̼&ЄǟĈȤšũ (ǴƄCBњƅХ+ϮĈʃĆ
ˑ )/ȝʬ.ŜF͠*
љϮĈʃĆCͩ¾ЄǟĈȤFέ˧B( 
(Holten et al., 2014) .´ΰ.ϼFȪȓBњ 
 ̝¥+љǮ͖͓+
&ΓΔúʶέ˧ Ǥ=˟ąΓΔ˫σFϯþ+ςʛ 
(Haigh et al., 2012; Huang et al., 2003; Huang et al., 2011; Wilkins, 1995)љ.©ϫüнȸĳ.
ϮĈΓмŜ=üƿ˫σ4¹Ȩ (Della-Justina et al., 2015)  ĩ͝Ǫ	BњϮĈЎΓΖƒǖ
.̭ 30 ̎Жљ ˇ˜*̶̋ǣ̡ȓ̼B('ЄǟĈȤFέ˧ .<C*

њяYi^i.ɨżɶɴ/љΓΔ̬+(#&ͩˀ*̕ЖĺʙȱˇǪ (Fernandez & 
Wilkins, 2008; Imaizumi et al., in press; Imaizumi et al., 2013; Juricevic et al., 2010; O'Hare & 
Hibbard, 2011; Penacchio & Wilkins, 2015) FɑB(	Aљхͷ*ΓΔ˪Ǥ=˟ąF
˃нˣǮ͖+έ˧B (Huang et al., 2003; Huang et al., 2011; Imaizumi et al., 2011)њCFώ
8B(љɗɮΝ'˓
 ;˘Ù(̹ù˘Ù<яYi^i.ɨżɶɴ.͏AϠFɑ
&
  ;љΓΔ˪Ǥ˟ą+˕ɞ ЄǟĈȤF˃нˣǮ͖+хͷ+έ˧ ĩ͝Ǫ
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	BњљÓƴ͖+
&<ˇƄ.úʶΓΔ˪ǤFˑB(	A (Conlon 
et al., 1999; Fernandez & Wilkins, 2008)љ ЄǟĈȤ/˃нˣǮ͖+Н@Óƴ͖+<
ˑB<C*
њˍˉ'/љ)C@
.ВǊƽ'ΓΔ˪ǤЄǟĈȤF
šũB+$
&/Е˷Д˷Ʌ.
C+$
&<ɮΝC&
*
њ­ǖ/љΞ
.´ΰFɮΥBǠΏ	Bњ ̃̔/љΓΔüƿɻ͝ŹĊùǚ.ŝ̈˪˾ΑF
͹̓B(İɅ+љ˃нˣ.ˏΘ+<ξˋB'	Dњ 
 
3. 4. 2. ºY@g±¯½TÁ 
 Ǯ͖͓(Óƴ͓.Ʈά;@C ./6(G)˿ǌг̓!# њͮ+̀ϒϊВ/љЄ
ǟ.̐Ĉпƽ*E"̳*ȤCF̉љͩƯĦƌǸΔ=ϮĈ\^g@.ǏжFģɃ
=
 (Mauritz & Dietz, 1980)њ°ȸ'˿ǌг̓/љũ*ȤCF̉љüƿɻ͝@.Ǐ
жFģɃ=
 (Kapteyn & de Wit, 1972)њ #&Ǯ͖͓'/ϮĈЎΓúʶΓΔ̬
!'*üƿɻ͝+<Ǐж&љД˷Ʌ+ũ*ȤCF(<*#&ˍC (ȝʬC
BњɗɮΝ'Α@C ЄǟĈȤ.ˇǞ/љ˃нˣǮ͖/Д˷Ʌ+Óƴ͖?A<˿ǌг̓Fš
ũB̀ϒϊВ+/˲ϱά;@C*# Ishizaki et al. (2002) .ŞĹ(<ȲĮBњ 
 
3. 4. 3. µ@¼¢¤MV	ºY@gUÂ 
 ɗɮΝ'/ϮĈЎΓúʶFΖƒ&
Bɏ×+ЄǟĈȤšũ*# њ.ˏ˕+$

&$.ΰɀ͕@CBњ 
 ̝+љϮĈЎΓúʶ/ΓΔέƚǪͩƯϮĈǸΔFˑφ <C*
 (Seno et 
al., 2013)љƅХ.ͩƯϮĈ*E"ϐ¾.ȤCFέ˧B+/ͪ@*# њ !.ɪ
/љЄǟĈȤϮĈNmTF(<*Ĉ˪ΓΔúʶ+?#&.9έ˧CB(F̉Ł
B ;љϮĈʃĆ'ЄǟĈȤˑφB( (Holten et al., 2014) (ȲĮ'	Bњ 
 ̝¥+љHMD .̭ 420g .ЄŹĊùǚ+Ǐж&љúʶ=ϮĈЎΓ.ĆɤFǈ;&
8
љúʶЖ.ƮˍC+# ĩ͝Ǫ	BњƅХ HMD @ΓΔúʶFΖƒBɝ
µ'/љgr˘г@ΖƒBɝµ+ʉ5B(ŹĊƂƄ+*A=
(
ŞĹ<	
B (Hakkinen et al., 2002)њ 
 ɏǖ+љǤǸǲðˏŹĊùǚ+Ǐж ĩ͝Ǫ'	Bњîǳʴ*ǲɇ*).ǲĈ
ņφ˘Ù+έ˧CBŻǰ= (Azevedo et al., 2005; Hagenaars et al., 2014; Hillman et al., 2004; 
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Stins & Beek, 2007) ˣ9.Ǵφ (Lelard et al., 2013) /ЄǟĈȤFʨƜBњ ν.
ǟˏ˪ϐ¾˪ˉǹ+Ɩ&ϐ¾̅˱B.?*ģǣ/љŧ.Ĉ˅̒+Α@CBК
΅ģǣt]V.ˍC(CB (Blanchard et al., 1986)њɗɮΝ'/ϮĈЎΓúʶF
Ζƒ&
BɅ+ЄǟĈȤšũ*# (@љяYi^i.pcέ˧
BΓΔ˪Ǥ (e.g., Wilkins, 1995) t]Vɴ.ϐ¾ģǣFφљϮĈЎΓ+?B
ЄǟĈȤ.šũF˲ʅ (<͕@CBњɗƅэ'/ΓΔ˪Ǥ.ΖΦÆF&

*
 ;љȝʬ.Ŝ/͠*
њ­ǖ.̃̔'/ȸʘ.ŃсFΘʑљΓΔ˪Ǥ(Ϯ
ĈЎΓ.ǏжFˊ̘&ȩÀ'B?*ɮΝFBǠΏ	BњB('˃нˣ.
ˏΘFʤ;љ@+Ǹǲðˏ(ŹĊùǚ.˲¦À˓+$
&<ȷ
ΓƾFB'	Dњ 
 
3. 4. 4. LÇ 1LÇ 2· 
 ƅэ 1 ( 2 ('/љЕ˷ɝµ(Д˷ɝµ.Ж+ 30 ̎Ж.·ɾFă ((ΓΔúʶ
?1Ψ΃.ȱFП0љȸʘ/İ!# њϮĈЎΓʃĆ.Ǐж³Ŧ+<љƅэ 1
( 2+
$.ʻ'˲ϱά;@C њЕ˷ɝµ.̷ɤ+$
&ƅэ 1( 2Fʉ5&9B
(љƅэ 2.6̀ϒϊВ=˿ǌг̓я
ÐF̉&
B(Α&ĥCBњƅ
э 1 ( 2 .*˲ϱ/Е˷Д˷ɝµЖ.·ɾ.ɑʾ'	AљˏǴ˪+/ƅэЖ.˲ϱ/
Д˷ɝµ+Α@CB/'	Bњ 
 ͕BΰɀF¥$ȕBњ8љƅэ 1( 2('/ğă͖.ЄΎ*#  ;љΓΔ
úʶ+ьĈCBЄǟĈȤ+/Í¬Ʈũ
( (Akiduki et al., 2003) ƅэЖ.˲ϱ+
$*# (¢ǴCBњ<$/љĈȤˡ+A=
͖'/ΓΔ˕ɞ.ЄǟĈȤ.
šũхͷ'	B(@ (Smart et al., 2002; Yokota et al., 2005)љĈȤˡ×ĳЄǟĈȤ.
šʨ+Ǐж <C*
њƅэ 1 .ğă͖/ĈȤˡσŃ̰ (Golding, 1998) +Ō
̡*#  ;љ.´ΰ+$
&/­ǖ.ɮΝǔ CBњ 
 
3. 4. 5. s§ 2À 
 ɗɮΝ+/
$.ɼʻ	Bњ8љΓƖμ.ϮĈȸĳ/šũBЄǟĈȤ.ȸĳF
ͫB(˾@C&
  (Bronstein, 1986; Lee & Lishman, 1975)љɗɮΝ'˓
 ϮĈ
ЎΓ.Ōϓȸĳğă͖.íˉг+Ɩ&ƶ΃!#  ;љϮĈЎΓ.ȸĳǊƽ(ЄǟĈ
Ȥ.üǖƬĪ.Ɩǣ.ɮΝ'*# њ 
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 @+;˘Ù.ϮĈЎΓ/ŌϓϮĈ'	B ;љ	Ḅȁ.ϮĈȸĳ/љ÷.̣ȁ.ģƖ
ȸĳ.ϮĈ(˲ʅ	<C*
њ<*@љ;˘Ùä¾(&.ϮĈЎΓІ/ʨ
ǈљ.̷ɤљЄǟĈȤƄȸĳ+ÒA+*B<C*
њƅэ 1( 2CC
.̀ϒϊВ.̷ɤ+$
&љЄǟϒϊ.üǖȸĳ(ƬĪȸĳ.̐ĈωЫ+̳ò&љüǖ
ƬĪ.ϒϊВ.ʉF̤ñ (DљǮ͖͓(Óƴ͓.
C+
&<úʶЖ.˲ϱ/ά
;@C*#  (úʶ.Ćɤ: Fs ≤ 3.91, ps ≥ 0.06, η2ps ≤ 0.17; ˃нˣ.Ćɤ: Fs ≤ 0.11, ps 
≥ 0.74, η2ps ≤ 0.01)њɗɮΝ'˓
 ΓΔúʶ/љЄǟĈȤ.ІFšʨ љȤC.ȸĳ
FÒ@BĆɤFȓ *# (F̉ŁBњHolten et al. (2014) .?+љíˉгFƬ
Ī
C.ȸĳ+ɴ*ϮĈFBdjfiúʶ/љхͷ+ЄǟĈȤ.ȸĳFȩÀ
B(͕@CBљ­ǖ/љüǖ8 /ƬĪ.ȸĳ+ϮĈBЎΓúʶF˓
B('љϮ
ĈЎΓ+έ˧CBЄǟĈȤ.І(ȸĳFΪ̳+ɮΝB(ǠΏ'	Dњ 
 ΓƖμ(.ωЫϟ
6)ͩƯ(Ŧ˙ (i.e., ΓƖμ) (.ωЫFğˁ=љŹĊùǚ
=
 (Kapoula & Le, 2006)њ. ;љğˁB ;.ǲŞ (e.g., Ů΃) ΓĂʨ
ǈ+?AЛƊCB(љŹĊùǚFŏЬ+B (Paulus et al., 1984)њɗɮΝ.ƅэ 1( 2'
/љʹͯƶгúʶF˓
 ɝµFx^K(ȗ&
 њɴ*ʹͯƶг/ΓƖ
μ(&ʚΓʻȓ љͩƯ(ΓƖμ(.̕Ж˪¼͐ (i.e., ωЫ) FğˁB+/ē
ò'	AŹĊùǚFЛƊ ĩ͝Ǫ	Bњ. ;ʹͯƶг(;˘Ù̹ù˘Ù.Ʈ˜F
ά;+# .<C*
њʹͯƶг.²EA+љ̕ЖĺʙȱˇǪ=ǸǲÆF̹ù 
чɇ˘Ù=љ;˘Ù.ϗƽǲŞ.¼˲FʾÀʼč nK_˘ÙF˓
B('.ŃсF
Θʡ'B<C*
њ ˘Ù/ΓƖμ(*B<.ŧљΓƖμ(.ωЫ.ğˁ
=.ʻ'љ;˘Ù̹ù˘Ù(ȲĮ˪'	Dњ 
 ɗɮΝ'/љВɅЖ.ƅэğă=úʶΖƒ+?Ağă͖+ϯƽ.Ǥ˟ą=˃нˣ˧À 
(Harle et al., 2006; Wilkins, 1995) ˑ*
?+B ;љĭƅэɝµ' 1Ψ΃$(

Λ˘!# њİɴ.Ñˏ˪ϿǼ@љϮĈЎΓǊƽ.ΖΦÆFúʶΖƒ×+*`
f\FΠљΖƒ̴¡@̭ 60 ̎ǖ+*('ƅэɅЖF̀͋ њ
ΓΔǪ.ЄǟĈȤ.Í¬Ʈ (Akiduki et al., 2003) =¤ǖ˪*˾Δöȶ.ɿ̆Fώ8
B(љ­ǖ/љΉэ͖ȱFš= AΨ΃Ж.·ǽFēò+(# AB('љģǛΨ΃
=љϮĈЎΓǊƽ.ΖΦÆ.÷`f\FΠB('̫͇*ɮΝFBǠΏ	Bњ 
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3. 4. 6. s§ 2 No 
 ɗɮΝ'/љϮĈЎΓ˃нˣǮ͖(Óƴ͖.ŹĊùǚ+).?+ǏжBFγ5 њ
бɾΓΔúʶFΖƒB('ˑBϮĈЎΓљϮĈʃĆљΓΔ˪Ǥ˟ąљ˃нˣǮ
͖+
&ЄǟĈȤFέ˧Bĩ͝ǪF̉Ł њC@.Ώō.ĆɤFˊ̘&
ɮΝ'&@љΪ̳*ɮΝǔ CBњ˃нˣǮ͖.ˇǪ (0ΓΔ.ϯȮǪљĈȤ
ˡ×ĳ=üƿǪˢˉ*)<͕Ǽ+
&љ­ǖ/?AǺЄ+ɮΝFϫ;BǠΏ	Bњ 
 ɗɮΝ'/×ǟĺϜΓ.ϱ
=˷ˎϮĈ+$
&/ɮΝ*# њɗɮΝ'˓
 Γ
Η 29×29 ƽ.úʶ/×ǟΓ(ĺϜΓFđ÷*
<.!# њĺϜΓ/×ǟΓ+ʉ5B(љ
½ɽ.ϮĈðˏǸƽя
!'* (Nakayama, 1985)љͩƯϮĈF˾Δ AŹĊùǚ
+ƍ AB?*ǲŞFPvgJfUt.?*Ĉ˪ΓΔúʶ@Ȍñ=
 
(Brandt et al., 1973; Stoffregen, 1985)њ. ;ĺϜΓ+ Ĉ˪úʶ/љ×ǟΓ+ 
şĮ?A<ЄǟĈȤFǊέ˧B (Amblard & Carblanc, 1980; Berencsi et al., 2005; Nougier 
et al., 1997)њ˃нˣǮ͖'/љĺϜΓ.Yi^iǸƽ½ (McKendrick & Sampson, 
2009) =љ×ǟΓ+ˇč ȸĳ˾Δ.Ǹƽ½ (McKendrick et al., 2001) ˾@C&
B 
[ !̃̔Ж'˾Αͫ*
 (O'Hare & Hibbard, 2015)]њ³Fώ8B(љ­ǖ/×
ǟΓ(ĺϜΓ.ĆɤFɮΝB('љ˃нˣ.˾ΔˇǪ.ˏΘ+ϡCB<C*
њ 
 ƅэ 1( 2(<+ğă͖/úʶ.ʚΓʻFΖƒ&
 њ #&љʚΓ×.ŒΓǜĈ
."}KUZfQj;˘Ù+?BϮĈЎΓ+Ǐж   (Otero-Millan et al., 
2012)љŒΓǜĈ+˃нˣǮ͖.ˇ˜Ǫ/*
( (Wilkinson et al., 2006) Fώ8B(љɗ
ɮΝ'/Ǐж%@# (͕@CBњZfQj'ϮĈЎΓšǊB(= 
(Kuriki et al., 2008; Murakami et al., 2006)љ˃нˣǮ͖+
&ϣǘǪ˷ˎϮĈ (Wieser et al., 
2004) =ZfQj (Cambron et al., 2011; Harno et al., 2003) .ˇ˜ǪŞĹC&
B(
@ ( !ɖ!ε£+	Bњ1. 4. 6. ğˁ.()љ­ǖ/ϮĈЎΓ(ЄǟĈȤ.ЗϪF
γ5BХ+ZfQj*).˷ˎϮĈFΏō+ăB('љ˃нˣǮ͖.ŧг˪*ˏΘ+
$*B<C*
њ 
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4. 1.   
 ΓΔúʶ+έ˧CBǤǸ(ϐ¾ĈȤ.CCFɮΝ 1(ɮΝ 2'γ5 њΓΔúʶ
+ϯȮ!# Aüƿ̬+ˇ˜Ǫ	# AB˃нˣǮ͖+ʿʻFǋ&љÓƴ͖(ʉ5 њ 
 ɮΝ 1'/љ˃нˣǮ͖.Ƞ
 ̺˘+ΓΔ˪Ǥ+ƍB̕ЖĺʙȱˇǪΈñB
)F˘ÙΘɡ+ŝ%
&ɮΝ њϯĞ+љ̕Жĺʙȱ×ŜǊγC úʶΓΔ
˪ǤFέ˧=
(љ ×ĳƹ¿ƀ˪pc (Wilkins et al., 1984)љ̺˘ 
(Fernandez & Wilkins, 2008)љчɇ˘Ù (e.g., Imaizumi et al., 2013) (
# Ƶƺ
ɽÜ.ΓΔ
úʶ+ά;@CB(̉C&
 њɮΝ 1 .̷ɤљ˃нˣǮ͖.Ƞ
 Migraine art ˘
Ù/̕Жĺʙȱ×ŜǿòFхͷ+ĶG'
 њİɴ+љ˃нˣFɑ&
B(ή@C&
 
Picassoљvan Goghљde Chirico. Possible-migraine art˘Ù+<љ˃нˣFɑ&
*# 
'	D˘Ƌ. Non-migraine art ˘Ù(ʉ5&×Ŝǿòхͷ+Ķ8C&
 њ8 ͩˀ
*̕Жĺʙȱ^yUi×ȵ/Ɣ͒˪ÆÐF½;B (Juricevic et al., 2010)љMigraine art/
?Aͩˀ*×ȵFљPossible-migraine art/?Aͩˀ*×ȵF̉ њ̷ɤ@љ˃нˣF
ȓ$˘Ƌ/љɗ¬ΓΔ˪ǤF̶э=
+<ЗE@ΓΔ˪Ǥ+ƍB̕Ж˪ˇ
ǪFǣ˓&
B(љ*@1+ƭď(ļ0CB?*˘Ƌ/İɅ+Ɣ͒Ǫ<я;B?*
ȩÀF@ʾǶη˪+̺˘+ă&
Bĩ͝Ǫ̉ŁC њMigraine art .̃̔/σ
˪*<.+˚8#&
  (Podoll & Robinson, 2008)љɗ̃̔'/˘Ù̹ΛІF˓
B(
'І˪+ Migraine art.ˇǪ.ϼF̉ њ 
 ɮΝ 2'/љ˃нˣǮ͖+BЄǟĈȤљϮĈЎΓF(<*бɾΓΔúʶ@).
?+ǏжFĦBFƅэ+ŝ%
&ɮΝ њ˃нˣǮ͖/ΓΔ˪ǤFǸ=
!
'*ϮĈЎΓɴ.Γ˾Δ.ʀ9F̶э= (e.g., Imaizumi et al., 2011)љĈȤˡ*)
.üƿˢˉ+A=
 (e.g., Marcus et al., 2005)њ ˾Α@ȝʬC ΓΔ-ü
ƿϪĮ.ˇ˜ǪFљϮĈЎΓúʶ+˓
&ϐ¾.ȤC (ЄǟĈȤ) F˃нˣǮ͖(Óƴ͖+

&Λʬ њƅэ 1 '/љ˃нˣǮ͖͓'/ŌϓϮĈЎΓFέ˧B˘Ù (Kitaoka, 
2003) FΖƒ ǖ.Д˷ɝµ+
&љЄǟĈȤšũ њƅэ 2 '/љǮ͖͓/ЎΓ
˘ÙFΖƒ ǖ+ 30 ̎Ж.·ɾF(B(љ.ǖ.Д˷ɝµ'/ЄǟĈȤʨƜ њ
̷ɤ@љбɾΓΔúʶ/˃нˣǮ͖+
&ϮĈЎΓFέ˧B!'*ЄǟĈȤ<έ
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4. 2. No 
4. 2. 1. 9¶h\¹a	yI")d	 
 ß΃̃̔/љΓΔ˪ǤFˑ:úʶˇǪљΓΔ˪Ǥ.ˑˏ˪ɻƼљΓΔ˪ǤFĦ=

àϯȮǪ.	B¬.ˇǪ.ΘɀF˰Ȕ&љ1970 Ʒ²@ˍŖ8'ǟˏ˅ˏƀ˪
̶̋ˑˏƀ˪+qi=ЯВцhF˓
&ɮΝ& њ ŝ̈̃̔.͹̓/љ˃
нˣFƐΘB ;!'*љ˃нˣǮ͖*)ΓΔ˪ǤFĦ=
¬FˏΘљ
.ˏΘFƺ̊¸+ά˾B(+<ξˋB'	DњɃÙ.έ˧BΓΔ˪Ǥ+
ЗBRKjK/љŧȱ.àϯȮǪ˧À.ΉƊFñ ¤µ (e.g., |W¤µ) F˧
̛(&̢ƄC  (e.g., ȼɗʋЖȭϤϪˮ, 2006)љˍˉ'/˘Ù=̺˘(
# бɾΓ
Δúʶ+ЗBRKjK/8!*
њΓΔ˪Ǥ.ɻƼ=˃нˣǮ͖.˾ΔˇǪ.ˏΘ
ϫ;0љΓΔ¹ϰh[K=ˑʛːŠh[K.RKjK.ŝ̈(*B!Dњ 
  (0äːŠ@ɨżɶɴFșПB*).ɰ̛*ȹ̢'/*љåæȹΠĒ˥ȹΠ
*)љΓΔ˪Ǥ+A=
͖ΟC=
şȁ'/ΓΔ˪ǤFέ˧*
ϿǼF
B*)љϳɚϳȁ.ȹ̢ɓ8CBњǟˏƀ͖(&љȹ̢.ĆɤFΖƒ̃̔'ɮΥB
('ξˋ'B.'/*DњΖƒ̃̔.Ã(&љĒ˥ȹΠ.ƈéȚà=ˁɀF
ťB(')C6)̫̋ˠǮǮ͖.ãОȼȱʨBFγ5 ɮΝ	B (Beauchemin & 
Hays, 1996; Eastman et al., 1998)њCFώ8B(љ (0ΓΔ˪ǤFέ˧+
ː
Š'/љʱŖɅЖš AàϯȮǪFɑB͖.ɞΟȱš AB(¢ǴCBњ 
 œé'<˃нˣǮ͖+ϳ ˁɀɝµ= (Okuda et al., 2012) =ːŠе (Ishikawa et al., 
2015) Fț̲BΨ9ϟƷ/8#&
Bњɗ̃̔<Ķ;&љàϯȮǪ=˃нˣFϿǼ
 ˑʛːŠh[K.Ą(*Bŝ̈̃̔Fљh[KƀǸǪƫƀǟˏƀ(<+ȝϫ
&
ǠΏ	Bњ 
 
4. 2. 2. f7¥qH*Z®~ 
 C8'.ΓΔ˪Ǥ̃̔'Α͵(C& Ζʻ(&ɗ̃̔Ńсȡφ ./љɮ
Ν 1 'Ψ9 ?*љΓΔ˪ǤFǸ=
¬.ñĂBΓΔƖμ (e.g., ̺˘) +).
?+˾ΔˇǪΈˍCB(
ʻ!# њĨè˪*ǟˏɮɧ(&Ƞ˘ (e.g., Koch, 
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1957) ˓
@C& љGraham and Meng (2011) = Iwamitsu et al. (2013) .?+Ƞ˘
F˘ÙΘɡB('Ǯ͖.ˇǪˉǹF˾D(B̃̔ȷ *ΓƾF њ2015
ƷˍŖљǖ̼B̃̔/6(G)*
њ­ǖ/љͨƻ͓(Óƴ͓FŃEљ˾ΔˇǪ=p
akgJ(Ƞ˘ˇǪ(.ЗϪ+$
&ŝ̈˾ΑF͹̓&
0љΤȶʘ=ǟˏʬƄʘ.
Е˧+˧ơ@CB<C*
њ ɪ/љΓΔ˪Ǥ=˃нˣ+Н@љˇ˜*
˾Δðˏ(<*ͩД^yUiЦƊ (Happe, 1999) =љ½̕ЖĺʙȱǸƽ˜ƴ=ͩ
°ƳƢЦƊ(<*̹ĮŬγˢ (Silverstein & Keane, 2011) +<ǣ˓'B(¢ǴCљ
.ǶĻ'̊¸˪+<Ƕ͔ʤ
њȠ˘F˘ÙΘɡBȸ̢/љΉэ͖ƅэ'/Y±c
ùǚ Ί͐'Ƞ˘βсF=љ˘ÙΘɡ+$
&.Ȼǒ.˾ΑλƏ'	B(@љ
ƅύ˪Ȇ΄˪+<ƅˍ=
(¢ǴBњ 
 ƙɞ˪+/љ.̃̔ȸЈ'Ƞ˘@.ǟˏʬƄĩ͝+*C0љh[Kk.Í¬Ʈ=Ā
ϩǪ(
# h[Kƀ̃̔+<ξˋ'B(͕&
BњϢ.ͨƻǣ˓(İɴ+Ƞ˘(
h[Kk.pakgJ(.ЗϪF˾B('љh[Kƀ.ŝ̈̃̔=h[Kȯ͚+
ǐ̘&B('B<C*
њ8 љ (0Бρ͖/̺˘@˘Ƌ.̶эÐF	B
̑ƽǃ÷'B(ǟˏƅэ@̉C&A (Hawley-Dolan & Winner, 2011)љȠ˘éƌ
(°͖ΦÆ+<(%Ɣ͒Ǫ(.ЗϪ(
ʻ@<љh[K=Ͱ΄.ŝ̈̃̔=ƅŘǣ
˓+˧ơ@CB<C*
њ@+.ß'/љеɱ˧Ť(
# °ǸΔdg
J+ɮΝFȐǉ&<ŝ̈ǣ˓̃̔.
C+<Ƕ͔ʤ
њ 
 
4. 2. 3. `£& '!¾`^/4 
 ɮΝ 2'/˃нˣǮ͖.ϮĈЎΓ(ЄǟĈȤ.ЗϪFγ5 њϮĈЎΓɴ.Γ˾Δ.ʀ9 
(Huang et al., 2003) =ĈȤˡ̟.üƿˢˉ (Marcus et al., 2005) CCȔȧC&
 љ
C@˲¦À˓Fφ)+$
&/љ˖δ͖.˾BНAɖɮΝ!# њϟƷ'/
ŧǸΔ̹Į.̃̔.˧ơ˰Δ8 (e.g., Calvert, Spence, & Stein, 2004)љ@+ɏϟ'/
˃нˣǮ͖.ŧǸΔ̹Į̃̔Fȝϫ5'	B(ȔȧC&
B (Schwedt, 2013)њͷ͖
+?C0љàϯȮ.Ǌƽнˣ.Ǌƽ(˲ЗB (Kelman & Tanis, 2006) (љ˃нˣǮ
͖+BΓΔ(¾ǪǸΔ.̹Įðˏ.ˇ˜ǪF̉ŁBњɗ̃̔'/ȄE*# љ˃
нˣǮ͖/ˇƄ.ĺʙȱеŕ.͘Δúʶ+ǤFǸ=# A˃нˣ˧À.έō+*
# AB(˾@C&A (Ashkenazi et al., 2009; Ishikawa et al., 2015; Vingen et al., 
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1998)љ8 љΓ͘Δúʶ.ɅЖ˪ϪĮ˃нˣǮ͖'©ϫ&
B(̉ŁB?+ 
(Yang et al., 2014)љàϯȮ(еϯȮ/æφ=
 (Merikangas et al., 1994)њ­ǖ/ΓΔ(
͘Δ.ЗϪ+$
&˃нˣǮ͖+
&?AΪ̳+ɮΝCB5'	Dњˊ̘&γ5
@C&
 ˃нˣˢˉFČȑ˪+ɮΝB('љ˃нˣ.Фºˢˉ.ˏΘ(C+<(%
ͨƻǣ˓+ξˋB!'*љŧǸΔ̹Į.ŝ̈˪˾Α.͹̓+<ξˋBњ 
 ɮΝ 2'Ȅ# ЄǟĈȤ/љΓ˾Δ!'*љǸǲˉǹ(<˲¦À˓Bњh[Kƀ
=ǸǪƫƀ.̃̔+
&љěμƔ͒϶ųFɮΝB'ЄǟĈȤFƆΖȔɵ(&
ǣ˓'B<C*
њǸǲ/ˑſ. ;+ϐ¾ϮĈFьĈBɻ͝'	B(ΚEC&
 ?+ (Darwin, 1872)љ (0Й£˪*Ǹǲ/üȸ4.ЄǟĈȤ (i.e., Ȝϟ) Fљǫǧ
/ǖȸ4.ЄǟĈȤ (i.e., Ōϸ) FǵφB (Azevedo et al., 2005; Facchinetti et al., 2006; 
Hillman et al., 2004; Stins & Beek, 2007)њ.̃̔.ʝCFĦ&ϟƷ'/љ°͖.̜ф 
(Miles, 2009) =ňųBш˅ (Brunye et al., 2013) .Ζƒ×+üȸ4.ЄǟĈȤšũB
(љ*E"ТǪǸǲ+?BŹĊ.γȲŞĹC&
B [ !ĵƄ˪*ŞĹ<	B 
(Perakakis et al., 2012)]њ΍Ŀ̺˘*).ΓΔúʶ=еɱːŠе*).͘ΔúʶF˓
 
ΖΦƄ+ЄǟĈȤƆΖȔɵFăB('љɮΝ.ƵƺB'	Dњ8 љʡο͖΃
Ĉ̃̔+
&/љƖμ4.϶ųƽFγ5B('B<C*
њˍŖљƂÆ+ Wii 
Balance Board (Nintendo) FτãB('BљCF˓
 ЄǟĈȤΛʬ.ŵǋǪ
(ÊрǪͱƷ͖(яі͖'̆άC&A (Chang et al., 2013; Clark et al., 2010)љǟˏƀ
ˏƀ˥ʘƀ̶̋̍ƀ*)'ǣ˓Cŷ;&
BњϢ.ơɓˍƅĻFƲ1&&
Bњ 
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 ɗεȳ.Ɣɧŀ?1Ȕƚȯŀ'	BĔͶũƀũƀОƫƀ̃̔̍h[K̍ƀƗȬh[K
ǟˏƀ̃̔ƈ.ȼʉЅʓШȯȘ(ƛƤǺïȯȘ/љƀϼɅ²@­8'.̭ 9ƷЖљ̃
̔=ƀˑˑʛäͮ+$
&ǾóƓ+Ȕƚ!
8 њʤζ
 8њ 
 İũƀО΁Į̍ƀ̃̔̍ǲŞ̍ƀƗȬ.˽ħĚȯȘ(İũƀОƫƀ̃̔̍h[K̍ƀ
ƗȬ¬Жˑʛƫƀ̃̔ƈ.ɛ͔ǆȯȘ/љC8'+̃̔¸=Șɯ+&ǾóƓ*Ȕƚ
F!# .9*@ɗεȳ.Ɣɧŀ<ĉ;&!Aљȱŧ.ǂΠ˪*ǶΑF!

8 њİũƀО΁Į̍ƀ̃̔̍ǲŞ̍ƀƗȬ.ʯТżïȯȘ(İũƀОƫƀ̃̔̍
h[K̍ƀƗȬ¬ЖǲŞ̍ƀ̃̔ƈ.̂ɺŗŪïȯȘ<љ̃̔¸=Șɯ+&ȔƚF!
# .9*@ɗεȳ˧Έ¸+&ǂΠ˪*ǶΑF!
8 њʤζ
 8њ 
 Ε(͔˂ʆ*@1+Ŷ'	Bİ̃̔̍h[K̍ƀƗȬːŠh[K̃̔ƈ.­ʗĚż
Ąȯ.ʫ
Ȫȣ/љ̃̔ˑʛ.ŝ˯FÀ#&!
8 њʤζ
 8њ 
 NTT Y~lW\̍ƀŝ̈̃̔ȁ.ʞ¨ɊĚţљɄľũƀ.ɗЖÜǀĚţљƺ
Ƨũƀ.ЇƤ̧ɀĄȯљбƥũƀ.аƤϺżïȯȘ@/љæİ̃̔+&ǾóƓ*Ȕƚ
=úʶ˪*ιε.ɻ¸F
 !8 њʤζ
 8њ 
 ĔͶũƀË¡ˑŖƀˑ.Ƃ̓˱¬ʊљƦκɀʊљʊƋǭŪʊљƛƩʟʊљ̋ƉćŪϻ
ʊљЊɕʫżʊљкʎǬˏʊљяǝʥʊљяɺÄЃʊљСɥĴʊљϝ˔Đ͸ʊљʎ¨ǿʊљ
ɘ«żʊљĨЅ˵ʹƅʊљü˔ыŭʊљƤ˔ɩżʊљį˔ƝūʊљəɈыʊ (§ēей) +
/æİ̃̔=̃̔¸+
&ũťΩ+*A8 њʤζ
 8њ 
 ɗ̃̔.ϼ/љƛƤǺïȯȘ (19730467, 21730586, 23330218) (­ʗË (13J00943) 
+ƖBȳϼ̍ƀ˴̍ƀ̃̔ο΋ĄЇ.ĄǿFĦ&Ϭ΃C8 њ 
  
  
67 
Bj~ 
 
3D Ya\I (2010). ¬+Û
 3D Ɇġ. ;. 3DC ƂäRKjK. Retrieved from 
http://www.3dc.gr.jp/jp/scmt_wg_rep/guide_index.html 
Akiduki, H., Nishiike, S., Watanabe, H., Matsuoka, K., Kubo, T., & Takeda, N. (2003). Visual-vestibular 
conflict induced by virtual reality in humans. Neuroscience Letters, 340(3), 197-200. 
Alpern, M. (1972). Eye movements. In D. Jameson & L. Hurvich (Eds.), Visual Psychophysics (Vol. 7, pp. 303-
330): Springer Berlin Heidelberg. 
Amblard, B., & Carblanc, A. (1980). Role of foveal and peripheral visual information in maintenance of 
postural equilibrium in man. Perceptual and Motor Skills, 51(3), 903-912. 
Andreatta, M., Puschmann, A. K., Sommer, C., Weyers, P., Pauli, P., & Muhlberger, A. (2012). Altered 
processing of emotional stimuli in migraine: an event-related potential study. Cephalalgia, 32(15), 
1101-1108. 
Annett, J. (2002). Subjective rating scales: science or art? Ergonomics, 45(14), 966-987. 
Anthony, M., Hinterberger, H., & Lance, J. W. (1967). Plasma serotonin in migraine and stress. Archives of 
Neurology, 16(5), 544-552. 
Ashida, H., Kuriki, I., Murakami, I., Hisakata, R., & Kitaoka, A. (2012). Direction-specific fMRI adaptation 
reveals the visual cortical network underlying the "Rotating Snakes" illusion. Neuroimage, 61(4), 
1143-1152. 
Ashkenazi, A., Mushtaq, A., Yang, I., & Oshinsky, M. L. (2009). Ictal and interictal phonophobia in migraine: a 
quantitative controlled study. Cephalalgia, 29(10), 1042-1048. 
Aurora, S. K., Ahmad, B. K., Welch, K. M., Bhardhwaj, P., & Ramadan, N. M. (1998). Transcranial magnetic 
stimulation confirms hyperexcitability of occipital cortex in migraine. Neurology, 50(4), 1111-1114. 
Aurora, S. K., & Welch, K. M. (2000). Migraine: imaging the aura. Current Opinion in Neurology, 13(3), 273-
276. 
Aurora, S. K., & Wilkinson, F. (2007). The brain is hyperexcitable in migraine. Cephalalgia, 27(12), 1442-1453. 
Ayles, D. (2006). Jesmond Barn. Bright and Bold. Retrieved from http://www.debbieaylesartist.co.uk/bright-
and-bold.html 
Azevedo, T. M., Volchan, E., Imbiriba, L. A., Rodrigues, E. C., Oliveira, J. M., Oliveira, L. F., Lutterbach, L. 
G., & Vargas, C. D. (2005). A freezing-like posture to pictures of mutilation. Psychophysiology, 42(3), 
255-260. 
Bååth, R., Seno, T., & Kitaoka, A. (2014). Cats and illusory motion. Psychology, 5(9), 1131-1134. 
Backus, B. T., & Oruc, I. (2005). Illusory motion from change over time in the response to contrast and 
luminance. Journal of Vision, 5(11), 1055-1069. 
  
68 
Bayazit, Y., Yilmaz, M., Mumbuc, S., & Kanlikama, M. (2001). Assessment of migraine-related 
cochleovestibular symptoms. Revue de Laryngologie Otologie Rhinologie, 122(2), 85-88. 
Beauchemin, K. M., & Hays, P. (1996). Sunny hospital rooms expedite recovery from severe and refractory 
depressions. Journal of Affective Disorders, 40(1-2), 49-51. 
Benedek, K., Tajti, J., Janaky, M., Vecsei, L., & Benedek, G. (2002). Spatial contrast sensitivity of migraine 
patients without aura. Cephalalgia, 22(2), 142-145. 
Berencsi, A., Ishihara, M., & Imanaka, K. (2005). The functional role of central and peripheral vision in the 
control of posture. Human Movement Science, 24(5-6), 689-709. 
Binnie, C. D., Findlay, J., & Wilkins, A. J. (1985). Mechanisms of epileptogenesis in photosensitive epilepsy 
implied by the effects of moving patterns. Electroencephalography and Clinical Neurophysiology, 
61(1), 1-6. 
Birren, J. E. (1945). Static equilibrium and vestibular function. Journal of Experimental Psychology, 35(2), 127-
133. 
Blakemore, C., & Campbell, F. W. (1969). On the existence of neurones in the human visual system selectively 
sensitive to the orientation and size of retinal images. Journal of Physiology, 203(1), 237-260. 
Blanchard, R. J., Flannelly, K. J., & Blanchard, D. C. (1986). Defensive behaviors of laboratory and wild 
Rattus-Norvegicus. Journal of Comparative Psychology, 100(2), 101-107. 
Blanke, O., & Landis, T. (2003). The metaphysical art of Giorgio de Chirico. Migraine or epilepsy? European 
Neurology, 50(4), 191-194. 
Bles, W., Kapteyn, T. S., & de Wit, G. (1977). Effects of visual-vestibular interaction on human posture. 
Advances in Oto-Rhino-Laryngology, 22, 111-118. 
Bonato, F., Bubka, A., Ishak, S., & Graveline, V. (2011). The sickening rug: a repeating static pattern that leads 
to motion-sickness-like symptoms. Perception, 40(4), 493-496. 
Bradley, M. M., Miccoli, L., Escrig, M. A., & Lang, P. J. (2008). The pupil as a measure of emotional arousal 
and autonomic activation. Psychophysiology, 45(4), 602-607. 
Brandt, T., Dichgans, J., & Koenig, E. (1973). Differential effects of central versus peripheral vision on 
egocentric and exocentric motion perception. Experimental Brain Research, 16(5), 476-491. 
Bronstein, A. M. (1986). Suppression of visually evoked postural responses. Experimental Brain Research, 
63(3), 655-658. 
Brown, J. L., & Mueller, C. G. (1965). Brightness discrimination and brightness contrast. In C. H. Graham (Ed.), 
Vision and Visual Perception (pp. 208-250). Oxford, United Kingdom: John Wiley & Sons. 
Brown, P. K., & Wald, G. (1964). Visual pigments in single rods and cones of the human retina: direct 
measurements reveal mechanisms of human night and color vision. Science, 144(3614), 45-52. 
Brunye, T. T., Hayes, J. F., Mahoney, C. R., Gardony, A. L., Taylor, H. A., & Kanarek, R. B. (2013). Get in my 
  
69 
belly: food preferences trigger approach and avoidant postural asymmetries. PLoS ONE, 8(8), e72432. 
Butler, P. D., & Javitt, D. C. (2005). Early-stage visual processing deficits in schizophrenia. Current Opinion in 
Psychiatry, 18(2), 151-157. 
Calvert, G., Spence, C., & Stein, B. E. (2004). The Handbook of Multisensory Processes. London, United 
Kingdom: MIT press. 
Cambron, M., Anseeuw, S., Paemeleire, K., & Crevits, L. (2011). Saccade behaviour in migraine patients. 
Cephalalgia, 31(9), 1005-1014. 
Campbell, F. W., & Robson, J. G. (1968). Application of Fourier analysis to the visibility of gratings. Journal of 
Physiology, 197(3), 551-566. 
Carvalho, G. F., Chaves, T. C., Dach, F., Pinheiro, C. F., Goncalves, M. C., Florencio, L. L., Ferreira, K. S., 
Bigal, M. E., & Bevilaqua-Grossi, D. (2013). Influence of migraine and of migraine aura on balance 
and mobility: a controlled study. Headache, 53(7), 1116-1122. 
Cavanagh, P. (2005). The artist as neuroscientist. Nature, 434(7031), 301-307. 
Chang, W. D., Chang, W. Y., Lee, C. L., & Feng, C. Y. (2013). Validity and reliability of Wii Fit Balance 
Board for the assessment of balance of healthy young adults and the elderly. Journal of Physical 
Therapy Science, 25(10), 1251-1253. 
Chatrian, G. E., Lettich, E., Miller, L. H., & Green, J. R. (1970). Pattern-sensitive epilepsy: Part 1. An 
electrographic study of its mechanisms. Epilepsia, 11(2), 125-149. 
Chen, P. C., Imaizumi, S., Chang, Y. Y., Chen, Y. H., Hibino, H., & Koyama, S. (2014). Visual discomfort 
induced by photosensitivity in cataract patients following intraocular lens implant surgery. 
International Journal of Affective Engineering, 13(2), 143-148. 
Chronicle, E. P., & Mulleners, W. M. (1994). Might migraine damage the brain? Cephalalgia, 14(6), 415-418. 
Chronicle, E. P., Pearson, A. J., & Mulleners, W. M. (2006). Objective assessment of cortical excitability in 
migraine with and without aura. Cephalalgia, 26(7), 801-808. 
Clark, R. A., Bryant, A. L., Pua, Y., McCrory, P., Bennell, K., & Hunt, M. (2010). Validity and reliability of the 
Nintendo Wii Balance Board for assessment of standing balance. Gait and Posture, 31(3), 307-310. 
Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences (2nd ed.). New Jersey, United States: 
Lawrence Earlbaum Associates. 
Cole, G. G., & Wilkins, A. J. (2013). Fear of holes. Psychological Science, 24(10), 1980-1985. 
Coleston, D. M., Chronicle, E., Ruddock, K. H., & Kennard, C. (1994). Precortical dysfunction of spatial and 
temporal visual processing in migraine. Journal of Neurology, Neurosurgery and Psychiatry, 57(10), 
1208-1211. 
Conlon, E. G., Lovegrove, W. J., Barker, S., & Chekaluk, E. (2001). Visual discomfort: the influence of spatial 
frequency. Perception, 30(5), 571-581. 
  
70 
Conlon, E. G., Lovegrove, W. J., Chekaluk, E., & Pattison, P. E. (1999). Measuring visual discomfort. Visual 
Cognition, 6(6), 637-663. 
Conway, B. R., Kitaoka, A., Yazdanbakhsh, A., Pack, C. C., & Livingstone, M. S. (2005). Neural basis for a 
powerful static motion illusion. Journal of Neuroscience, 25(23), 5651-5656. 
Craig, J., & Baron-Cohen, S. (1999). Creativity and imagination in autism and Asperger syndrome. Journal of 
Autism and Developmental Disorders, 29(4), 319-326. 
Cucchiara, B., Datta, R., Aguirre, G. K., Idoko, K. E., & Detre, J. (2015). Measurement of visual sensitivity in 
migraine: validation of two scales and correlation with visual cortex activation. Cephalalgia, 35(7), 
585-592. 
Cuomo-Granston, A., & Drummond, P. D. (2010). Migraine and motion sickness: what is the link? Progress in 
Neurobiology, 91(4), 300-312. 
Cutrer, F. M., & Baloh, R. W. (1992). Migraine-associated dizziness. Headache, 32(6), 300-304. 
Dalkara, T., Nozari, A., & Moskowitz, M. A. (2010). Migraine aura pathophysiology: the role of blood vessels 
and microembolisation. Lancet Neurology, 9(3), 309-317. 
Darwin, C. (1872). The Expression of the Emotions in Man and Animals (3rd ed.). New York, United States: 
Oxford University Press. 
Della-Justina, H. M., Gamba, H. R., Lukasova, K., Nucci-da-Silva, M. P., Winkler, A. M., & Amaro, E., Jr. 
(2015). Interaction of brain areas of visual and vestibular simultaneous activity with fMRI. 
Experimental Brain Research, 233(1), 237-252. 
Dichgans, J., & Brandt, T. (1973). Optokinetic motion sickness and pseudo-Coriolis effects induced by moving 
visual stimuli. Acta Oto-Laryngologica, 76(5), 339-348. 
Diener, H. C., Dichgans, J., Bacher, M., & Gompf, B. (1984). Quantification of postural sway in normals and 
patients with cerebellar diseases. Electroencephalography and Clinical Neurophysiology, 57(2), 134-
142. 
Drummond, P. D. (2002). Motion sickness and migraine: optokinetic stimulation increases scalp tenderness, 
pain sensitivity in the fingers and photophobia. Cephalalgia, 22(2), 117-124. 
Drummond, P. D. (2005). Triggers of motion sickness in migraine sufferers. Headache, 45(6), 653-656. 
Drummond, P. D., & Granston, A. (2004). Facial pain increases nausea and headache during motion sickness in 
migraine sufferers. Brain, 127(3), 526-534. 
Eastman, C. I., Young, M. A., Fogg, L. F., Liu, L., & Meaden, P. M. (1998). Bright light treatment of winter 
depression: a placebo-controlled trial. Archives of General Psychiatry, 55(10), 883-889. 
Edwards, A. S. (1946). Body sway and vision. Journal of Experimental Psychology, 36(6), 526-535. 
Emery, A. E. (1997). Medicine, artists and their art. Journal of the Royal College of Physicians of London, 31(4), 
450-455. 
  
71 
Emery, A. E. (2004). How neurological disease can affect an artist’s work. Practical Neurology, 4(6), 366-371. 
Enroth-Cugell, C., & Robson, J. G. (1966). The contrast sensitivity of retinal ganglion cells of the cat. Journal 
of Physiology, 187(3), 517-552. 
Facchinetti, L. D., Imbiriba, L. A., Azevedo, T. M., Vargas, C. D., & Volchan, E. (2006). Postural modulation 
induced by pictures depicting prosocial or dangerous contexts. Neuroscience Letters, 410(1), 52-56. 
Fernandez, D., & Wilkins, A. J. (2008). Uncomfortable images in art and nature. Perception, 37(7), 1098-1113. 
Ferrari, M. D., & Haan, J. (2000). Migraine aura, illusory vertical splitting, and Picasso. Cephalalgia, 20(8), 686. 
Field, D. J. (1987). Relations between the statistics of natural images and the response properties of cortical-
cells. Journal of the Optical Society of America A, 4(12), 2379-2394. 
Field, D. J., & Brady, N. (1997). Visual sensitivity, blur and the sources of variability in the amplitude spectra 
of natural scenes. Vision Research, 37(23), 3367-3383. 
Fiorentini, A. (1972). Mach band phenomena. In D. Jameson & L. M. Hurvich (Eds.), Visual Psychophysics (pp. 
188-201). Berlin, Germany: Springer Berlin Heidelberg. 
Fischer, E., Bulthoff, H. H., Logothetis, N. K., & Bartels, A. (2012). Visual motion responses in the posterior 
cingulate sulcus: a comparison to V5/MT and MST. Cerebral Cortex, 22(4), 865-876. 
Fraser, A., & Wilcox, K. J. (1979). Perception of illusory movement. Nature, 281(5732), 565-566. 
Fuller, G. N., & Gale, M. V. (1988). Migraine aura as artistic inspiration. British Medical Journal, 297(6664), 
1670-1672. 
Gloor, P., & Fariello, R. G. (1988). Generalized epilepsy: some of its cellular mechanisms differ from those of 
focal epilepsy. Trends in Neurosciences, 11(2), 63-68. 
Golding, J. F. (1998). Motion sickness susceptibility questionnaire revised and its relationship to other forms of 
sickness. Brain Research Bulletin, 47(5), 507-516. 
Golding, J. F., & Gresty, M. A. (2005). Motion sickness. Current Opinion in Neurology, 18(1), 29-34. 
Gori, S., Agrillo, C., Dadda, M., & Bisazza, A. (2014). Do fish perceive illusory motion? Scientific Reports, 4, 
6443. 
Goto, F., Tsutsumi, T., & Ogawa, K. (2013). The clinical features of migraine-associated vertigo. Nippon 
Jibiinkoka Gakkai Kaiho, 116(8), 953-959. 
Graham, D., & Meng, M. (2011). Altered spatial frequency content in paintings by artists with schizophrenia. i-
Perception, 2(1), 1-9. 
Granziera, C., DaSilva, A. F., Snyder, J., Tuch, D. S., & Hadjikhani, N. (2006). Anatomical alterations of the 
visual motion processing network in migraine with and without aura. PLoS Medicine, 3(10), e402. 
Green, D. G. (1968). The contrast sensitivity of the colour mechanisms of the human eye. Journal of Physiology, 
196(2), 415-429. 
Guerraz, M., & Bronstein, A. M. (2008). Mechanisms underlying visually induced body sway. Neuroscience 
  
72 
Letters, 443(1), 12-16. 
Haan, J., & Ferrari, M. D. (2011). Picasso's migraine: illusory cubist splitting or illusion? Cephalalgia, 31(9), 
1057-1060. 
Hadjikhani, N., Sanchez Del Rio, M., Wu, O., Schwartz, D., Bakker, D., Fischl, B., Kwong, K. K., Cutrer, F. M., 
Rosen, B. R., Tootell, R. B., Sorensen, A. G., & Moskowitz, M. A. (2001). Mechanisms of migraine 
aura revealed by functional MRI in human visual cortex. Proceedings of the National Academy of 
Sciences of the United States of America, 98(8), 4687-4692. 
Hagenaars, M. A., Roelofs, K., & Stins, J. F. (2014). Human freezing in response to affective films. Anxiety 
Stress Coping, 27(1), 27-37. 
Haigh, S., Karanovic, O., Wilkinson, F., & Wilkins, A. (2012). Cortical hyperexcitability in migraine and 
aversion to patterns. Cephalalgia, 32(3), 236-240. 
Haigh, S. M., Barningham, L., Berntsen, M., Coutts, L. V., Hobbs, E. S., Irabor, J., Lever, E. M., Tang, P., & 
Wilkins, A. J. (2013). Discomfort and the cortical haemodynamic response to coloured gratings. Vision 
Research, 89, 47-53. 
Hakkinen, J., Vuori, T., & Paakka, M. (2002). Postural stability and sickness symptoms after HMD use. 
Proceedings of the IEEE International Conference on Systems, Man and Cybernetics, 1, 147-152. 
Happe, F. (1999). Autism: cognitive deficit or cognitive style? Trends in Cognitive Sciences, 3(6), 216-222. 
Harding, G. F. A. (1998). TV can be bad for your health. Nature Medicine, 4(3), 265-267. 
Harle, D. E., Shepherd, A. J., & Evans, B. J. (2006). Visual stimuli are common triggers of migraine and are 
associated with pattern glare. Headache, 46(9), 1431-1440. 
Harno, H., Hirvonen, T., Kaunisto, M. A., Aalto, H., Levo, H., Isotalo, E., Kallela, M., Kaprio, J., Palotie, A., 
Wessman, M., & Farkkila, M. (2003). Subclinical vestibulocerebellar dysfunction in migraine with and 
without aura. Neurology, 61(12), 1748-1752. 
Hawley-Dolan, A., & Winner, E. (2011). Seeing the mind behind the art. People can distinguish abstract 
expressionist paintings from highly similar paintings by children, chimps, monkeys, and elephants. 
Psychological Science, 22(4), 435-441. 
Haysom, R. (2003). Abstract art: pain and discomfort. Double dialogues, 4. Retrieved from 
http://www.doubledialogues.com/article/abstract-art-pain-and-discomfort/ 
He, S., Cohen, E. R., & Hu, X. P. (1998). Close correlation between activity in brain area MT/V5 and the 
perception of a visual motion aftereffect. Current Biology, 8(22), 1215-1218. 
Headache Classification Subcommittee of the International Headache Society. (2004). The International 
Classification of Headache Disorders: 2nd edition. Cephalalgia, 24(Suppl), 9-160. 
Hess, E. H. (1965). Attitude and pupil size. Scientific American, 212(4), 46-54. 
Hess, E. H., & Polt, J. M. (1960). Pupil size as related to interest value of visual stimuli. Science, 132(3423), 
  
73 
349-350. 
Hibbard, P. B., & O'Hare, L. (2015). Uncomfortable images produce non-sparse responses in a model of 
primary visual cortex. Royal Society Open Science, 2(2), 140535. 
ȼʉЅʓШ (2000). Ĉ˘ɃÙΈˍ+ЗBǟˏΦÆ.Ψ9: ΓΔ˪^i^.Γʻ@. 

	), 54(4), 559-564. 
Hillman, C. H., Rosengren, K. S., & Smith, D. P. (2004). Emotion and motivated behavior: postural adjustments 
to affective picture viewing. Biological Psychology, 66(1), 51-62. 
Holten, V., van der Smagt, M. J., Donker, S. F., & Verstraten, F. A. (2014). Illusory motion of the motion 
aftereffect induces postural sway. Psychological Science, 25(9), 1831-1834. 
Honma, M., Endo, N., Osada, Y., Kim, Y., & Kuriyama, K. (2012). Disturbances in equilibrium function after 
major earthquake. Scientific Reports, 2, 749. 
Hu, X. H., Markson, L. E., Lipton, R. B., Stewart, W. F., & Berger, M. L. (1999). Burden of migraine in the 
United States: disability and economic costs. Archives of Internal Medicine, 159(8), 813-818. 
Huang, J., Cooper, T. G., Satana, B., Kaufman, D. I., & Cao, Y. (2003). Visual distortion provoked by a 
stimulus in migraine associated with hyperneuronal activity. Headache, 43(6), 664-671. 
Huang, J., Zong, X., Wilkins, A., Jenkins, B., Bozoki, A., & Cao, Y. (2011). fMRI evidence that precision 
ophthalmic tints reduce cortical hyperactivation in migraine. Cephalalgia, 31(8), 925-936. 
Hubel, D. H., & Wiesel, T. N. (1969). Anatomical demonstration of columns in the monkey striate cortex. 
Nature, 221(5182), 747-750. 
Hubel, D. H., & Wiesel, T. N. (1972). Laminar and columnar distribution of geniculo-cortical fibers in the 
macaque monkey. Journal of Comparative Neurology, 146(4), 421-450. 
Imaizumi, S., Hibino, H., & Koyama, S. (2016). Effect of colored overlays on reading comfort in people with 
and without Meares-Irlen syndrome. International Journal of Affective Engineering, 15(1), 21-28. 
Imaizumi, S., Honma, M., Hibino, H., & Koyama, S. (2015). Illusory visual motion stimulus elicits postural 
sway in migraine patients. Frontiers in Psychology, 6, 542. 
Imaizumi, S., Iwaya, A., Hibino, H., & Koyama, S. (in press). Spatial frequency content in migraine art. Bulletin 
of Japanese Society for the Science of Design. 
Imaizumi, S., Koyama, S., & Hibino, H. (2011). A quantitative evaluation of stripe and grid patterns by 
migraine patients and normal controls. Bulletin of Japanese Society for the Science of Design, 58(3), 
69-74. 
Imaizumi, S., Suzuki, A., Koyama, S., & Hibino, H. (2013). Visual discomfort induced by natural images in 
migraineurs and normal controls. Perception, 42(Suppl), 83. 
Irlen, H. (1991). Reading by the Colors: Overcoming Dyslexia and Other Reading Disabilities through the Irlen 
Method. New York, United States: Avery Publishing. 
  
74 
Isherwood, Z. J., Schira, M. M., & Spehar, B. (2014). The BOLD and the Beautiful: neural responses to natural 
scene statistics in early visual cortex. i-Perception, 5(4), 345. 
Ishida, S., Yamashita, Y., Matsuishi, T., Ohshima, M., Ohshima, H., Kato, H., & Maeda, H. (1998). 
Photosensitive seizures provoked while viewing "Pocket Monsters," a made-for-television animation 
program in Japan. Epilepsia, 39(12), 1340-1344. 
Ishikawa, T., Komatsuzaki, T., Mitsui, M., Tatsumoto, M., Hasegawa, H., & Hirata, K. (2015). Exploration of 
comfortable sound space for migraine patients. International Journal of Affective Engineering, 14(1), 
1-8. 
Ishizaki, K., Mori, N., Takeshima, T., Fukuhara, Y., Ijiri, T., Kusumi, M., Yasui, K., Kowa, H., & Nakashima, 
K. (2002). Static stabilometry in patients with migraine and tension-type headache during a headache-
free period. Psychiatry and Clinical Neurosciences, 56(1), 85-90. 
¶ͼǎ (1999). '($ (Ëţεȳ), ĔͶũƀũƀОͩˀ̍ƀ̃̔̍. 
Iwamitsu, Y., Takemura, K., Matsumura, O., Wang, Y., Nobutou, A., Kodaira, A., Todoroki, J., & Todoroki, K. 
(2013). Drawing picture of mental disorder patient and its image analysis: using texture analysis, 
Fourier analysis, and singular value decomposition. Journal of Japan Society for Fuzzy Theory and 
Intelligent Informatics, 25(2), 651-658. 
Izzati-Zade, K. F. (2008). The role of serotonin in the pathogenesis and clinical presentations of migraine 
attacks. Neuroscience and Behavioral Physiology, 38(5), 501-505. 
Jeong, S. H., Oh, S. Y., Kim, H. J., Koo, J. W., & Kim, J. S. (2010). Vestibular dysfunction in migraine: effects 
of associated vertigo and motion sickness. Journal of Neurology, 257(6), 905-912. 
Juricevic, I., Land, L., Wilkins, A., & Webster, M. A. (2010). Visual discomfort and natural image statistics. 
Perception, 39(7), 884-899. 
Kapoula, Z., & Le, T. T. (2006). Effects of distance and gaze position on postural stability in young and old 
subjects. Experimental Brain Research, 173(3), 438-445. 
Kapteyn, T. S., Bles, W., Njiokiktjien, C. J., Kodde, L., Massen, C. H., & Mol, J. M. (1983). Standardization in 
platform stabilometry being a part of posturography. Agressologie, 24(7), 321-326. 
Kapteyn, T. S., & de Wit, G. (1972). Posturography as an auxiliary in vestibular investigation. Acta Oto-
Laryngologica, 73(2-6), 104-111. 
Kasteleijn-Nolst Trenité, D. G. A., Guerrini, R., Binnie, C. D., & Genton, P. (2001). Visual sensitivity and 
epilepsy: a proposed terminology and classification for clinical and EEG phenomenology. Epilepsia, 
42(5), 692-701. 
Kasteleijn-Nolst Trenité, D. G. A., van der Beld, G., Heynderickx, I., & Groen, P. (2004). Visual stimuli in 
daily life. Epilepsia, 45(Suppl), 2-6. 
Kawabe, T. (2013). Side effect of acting on the world: acquisition of action-outcome statistic relation alters 
  
75 
visual interpretation of action outcome. Frontiers in Human Neuroscience, 7, 610. 
Kayan, A., & Hood, J. D. (1984). Neuro-otological manifestations of migraine. Brain, 107(4), 1123-1142. 
Kelman, L., & Tanis, D. (2006). The relationship between migraine pain and other associated symptoms. 
Cephalalgia, 26(5), 548-553. 
Kepecs, M. R., Boro, A., Haut, S., Kepecs, G., & Moshe, S. L. (2004). A novel nonpharmacologic treatment for 
photosensitive epilepsy: a report of three patients tested with blue cross-polarized glasses. Epilepsia, 
45(9), 1158-1162. 
Kitaoka, A. (2003, September 2). Rotating Snakes. Akiyoshi's Illusion Pages. Retrieved from 
http://www.ritsumei.ac.jp/~akitaoka/index-e.html 
Kitaoka, A. (2011, July 14). A Test Stimulus and a Control Stimulus. Akiyoshi's Illusion Pages. Retrieved from 
http://www.psy.ritsumei.ac.jp/~akitaoka/rotsnakes13e.html 
Kitaoka, A., & Ashida, H. (2003). Phenomenal characteristics of the peripheral drift illusion. VISION, 15(4), 
261-262. 
Knill, D. C., & Pouget, A. (2004). The Bayesian brain: the role of uncertainty in neural coding and computation. 
Trends in Neurosciences, 27(12), 712-719. 
Koch, K. (1957). Der Baumtest: der Baumzeichenversuch als Psychodiagnostisches Hilfsmittel. Bern, 
Switzerland: Huber. 
Kovesi, P. (2001). MATLAB and Octave functions for computer vision and image processing. Computer Vision 
and Image Processing. Retrieved from http://www.peterkovesi.com/matlabfns/ 
Koyama, S., & Kawamura, M. (2007). Persistent visual aura following catheter ablation in a patient with WPW 
syndrome. Behavioural Neurology, 18(3), 187-192. 
ƛƤǺ (2008). ǟˏ˅ˏƀ.̶̋ƀ4.ǣ˓. Brain and Nerve, 60(4), 463-469. 
ƛƤǺʒɛʭ (2007). ˨éЦȂ΄ǖ+˃нˣ(ΓΔüÞFë˧ 73 ʂŲǪ. /#), 
34(1), 75. 
Kuffler, S. W. (1953). Discharge patterns and functional organization of mammalian retina. Journal of 
Neurophysiology, 16(1), 37-68. 
Kukkonen, H., Rovamo, J., Tiippana, K., & Nasanen, R. (1993). Michelson contrast, RMS contrast and energy 
of various spatial stimuli at threshold. Vision Research, 33(10), 1431-1436. 
ÌƧń® (2008). '%,-".0!/#&& 
* (Ėɯεȳ), ĔͶũƀƫƀϼ. 
Kuriki, I., Ashida, H., Murakami, I., & Kitaoka, A. (2008). Functional brain imaging of the Rotating Snakes 
illusion by fMRI. Journal of Vision, 8(10), 1-10. 
Lambooij, M., Ijsselsteijn, W., Fortuin, M., & Heynderickx, I. (2009). Visual discomfort and visual fatigue of 
stereoscopic displays: a review. Journal of Imaging Science and Technology, 53(3), 030201. 
  
76 
Lanteri-Minet, M., Radat, F., Chautard, M. H., & Lucas, C. (2005). Anxiety and depression associated with 
migraine: influence on migraine subjects' disability and quality of life, and acute migraine management. 
Pain, 118(3), 319-326. 
Lashley, K. S. (1941). Patterns of cerebral integration indicated by the scotomas of migraine. Archives of 
Neurology and Psychiatry, 46(2), 331. 
Lauritzen, M. (1994). Pathophysiology of the migraine aura. The spreading depression theory. Brain, 117(1), 
199-210. 
Le, A. T., Cole, G. G., & Wilkins, A. J. (2015). Assessment of trypophobia and an analysis of its visual 
precipitation. Quarterly Journal of Experimental Psychology, 68(11), 2304-2322. 
Lee, D. N., & Aronson, E. (1974). Visual proprioceptive control of standing in human infants. Perception and 
Psychophysics, 15(3), 529-532. 
Lee, D. N., & Lishman, J. R. (1975). Visual proprioceptive control of stance. Journal of Human Movement 
Studies, 1(2), 87-95. 
Lelard, T., Montalan, B., Morel, M. F., Krystkowiak, P., Ahmaidi, S., Godefroy, O., & Mouras, H. (2013). 
Postural correlates with painful situations. Frontiers in Human Neuroscience, 7, 4. 
Leo, A. A. P. (1944). Spreading depression of activity in the cerebral cortex. Journal of Neurophysiology, 7(6), 
359-390. 
Leone, M., Filippini, G., D'Amico, D., Farinotti, M., & Bussone, G. (1994). Assessment of International 
Headache Society diagnostic criteria: a reliability study. Cephalalgia, 14(4), 280-284. 
Lipton, R. B., & Bigal, M. E. (2005). Migraine: epidemiology, impact, and risk factors for progression. 
Headache, 45(Suppl), 3-13. 
Lipton, R. B., Bigal, M. E., Diamond, M., Freitag, F., Reed, M. L., Stewart, W. F., & Group, A. A. (2007). 
Migraine prevalence, disease burden, and the need for preventive therapy. Neurology, 68(5), 343-349. 
Maione, A. (2006). Migraine-related vertigo: diagnostic criteria and prophylactic treatment. Laryngoscope, 
116(10), 1782-1786. 
Marcus, D. A., Furman, J. M., & Balaban, C. D. (2005). Motion sickness in migraine sufferers. Expert Opinion 
on Pharmacotherapy, 6(15), 2691-2697. 
Marcus, D. A., & Soso, M. J. (1989). Migraine and stripe-induced visual discomfort. Archives of Neurology, 
46(10), 1129-1132. 
Marcus, D. A., Whitney, S. L., & Furman, J. M. (2003). Treatment of migrainous vertigo. Expert Review of 
Neurotherapeutics, 3(3), 307-316. 
Mauritz, K. H., & Dietz, V. (1980). Characteristics of postural instability induced by ischemic blocking of leg 
afferents. Experimental Brain Research, 38(1), 117-119. 
McKendrick, A. M., & Sampson, G. P. (2009). Low spatial frequency contrast sensitivity deficits in migraine 
  
77 
are not visual pathway selective. Cephalalgia, 29(5), 539-549. 
McKendrick, A. M., Vingrys, A. J., Badcock, D. R., & Heywood, J. T. (2001). Visual dysfunction between 
migraine events. Investigative Ophthalmology and Visual Science, 42(3), 626-633. 
Mendes, L. C., Galdino, M. K. C., Vieira, J. G., Simas, M. L., & Santos, N. A. (2011). Evaluation of contrast 
sensitivity among patients with migraine. Psicologia, 22, 81-97. 
Merikangas, K. R., Angst, J., & Isler, H. (1990). Migraine and psychopathology. Results of the Zurich cohort 
study of young adults. Archives of General Psychiatry, 47(9), 849-853. 
Merikangas, K. R., Dartigues, J. F., Whitaker, A., & Angst, J. (1994). Diagnostic criteria for migraine: a validity 
study. Neurology, 44(Suppl 4), S11-16. 
Meyer, G. F., Shao, F., White, M. D., Hopkins, C., & Robotham, A. J. (2013). Modulation of visually evoked 
postural responses by contextual visual, haptic and auditory information: a 'virtual reality check'. PLoS 
ONE, 8(6), e67651. 
Migraine Art. (2009). Migraine Art. Flickr. Retrieved from https://www.flickr.com/photos/migraineart 
Miles, L. K. (2009). Who is approachable? Journal of Experimental Social Psychology, 45(1), 262-266. 
Millichap, J. G., & Yee, M. M. (2003). The diet factor in pediatric and adolescent migraine. Pediatric 
Neurology, 28(1), 9-15. 
Milner, P. M. (1958). Note on a possible correspondence between the scotomas of migraine and spreading 
depression of Leão. Electroencephalography and Clinical Neurophysiology, 10(4), 705. 
Morrone, M. C., Tosetti, M., Montanaro, D., Fiorentini, A., Cioni, G., & Burr, D. C. (2000). A cortical area that 
responds specifically to optic flow, revealed by fMRI. Nature Neuroscience, 3(12), 1322-1328. 
Moskowitz, M. A., Nozaki, K., & Kraig, R. P. (1993). Neocortical spreading depression provokes the 
expression of c-fos protein-like immunoreactivity within trigeminal nucleus caudalis via 
trigeminovascular mechanisms. Journal of Neuroscience, 13(3), 1167-1177. 
Mulleners, W. M., Chronicle, E. P., Palmer, J. E., Koehler, P. J., & Vredeveld, J. W. (2001). Visual cortex 
excitability in migraine with and without aura. Headache, 41(6), 565-572. 
Murakami, I., Kitaoka, A., & Ashida, H. (2006). A positive correlation between fixation instability and the 
strength of illusory motion in a static display. Vision Research, 46(15), 2421-2431. 
Nakayama, K. (1985). Biological image motion processing: a review. Vision Research, 25(5), 625-660. 
Nelson, J. I., & Frost, B. J. (1978). Orientation-selective inhibition from beyond the classic visual receptive field. 
Brain Research, 139(2), 359-365. 
ȼɗʋЖȭϤϪˮ (2006). Il\̟.ɃÙȂʘ+ЗBRKjK. +
. Retrieved from http://www.j-ba.or.jp/category/broadcasting/jba101033 
ȼɗнˣƀ¸ȷœХнˣòцɆġŸŀ¸ (2004). œХнˣòц̝¥˄. /#), 31(1), 1-188. 
Noseda, R., & Burstein, R. (2013). Migraine pathophysiology: anatomy of the trigeminovascular pathway and 
  
78 
associated neurological symptoms, cortical spreading depression, sensitization, and modulation of pain. 
Pain, 154(Suppl), S44-53. 
Nougier, V., Bard, C., Fleury, M., & Teasdale, N. (1997). Contribution of central and peripheral vision to the 
regulation of stance. Gait and Posture, 5(1), 34-41. 
O'Hare, L., & Hibbard, P. B. (2011). Spatial frequency and visual discomfort. Vision Research, 51(15), 1767-
1777. 
O'Hare, L., & Hibbard, P. B. (2013). Visual discomfort and blur. Journal of Vision, 13(5), 1-12. 
O'Hare, L., & Hibbard, P. B. (2015). Visual processing in migraine. Cephalalgia. 
O'Hare, L., Zhang, T., Nefs, H. T., & Hibbard, P. B. (2013). Visual discomfort and depth-of-field. i-Perception, 
4(3), 156-169. 
ũĝɟШ (2002). ̈́ЩǖΞ. Clinician, 49(514), 129. 
Okuda, S., Tatsumoto, M., & Hirata, K. (2012). Favorable lighting conditions for migrainer. Proceedings of the 
Annual Meeting of Japan Ergonomics Society, 48(Suppl), 128-129. 
Olesen, J. (2013). ICHD-3 beta is published. Use it immediately. Cephalalgia, 33(9), 627-628. 
Olesen, J., Friberg, L., Olsen, T. S., Iversen, H. K., Lassen, N. A., Andersen, A. R., & Karle, A. (1990). Timing 
and topography of cerebral blood flow, aura, and headache during migraine attacks. Annals of 
Neurology, 28(6), 791-798. 
Olesen, J., Larsen, B., & Lauritzen, M. (1981). Focal hyperemia followed by spreading oligemia and impaired 
activation of rCBF in classic migraine. Annals of Neurology, 9(4), 344-352. 
Olsen, T. S. (1990). Migraine with and without aura - the same disease due to cerebral vasospasm of different 
intensity: a hypothesis based on cbf studies during migraine. Headache, 30(5), 269-272. 
Otero-Millan, J., Macknik, S. L., & Martinez-Conde, S. (2012). Microsaccades and blinks trigger illusory 
rotation in the "rotating snakes" illusion. Journal of Neuroscience, 32(17), 6043-6051. 
Parola, R. (1996). Optical Art: Theory and Practice. New York, United States: Dover Publications. 
Partala, T., & Surakka, V. (2003). Pupil size variation as an indication of affective processing. International 
Journal of Human-Computer Studies, 59(1-2), 185-198. 
Paulus, W. M., Straube, A., & Brandt, T. (1984). Visual stabilization of posture: physiological stimulus 
characteristics and clinical aspects. Brain, 107(4), 1143-1163. 
Peatfield, R. C. (1995). Relationships between food, wine, and beer-precipitated migrainous headaches. 
Headache, 35(6), 355-357. 
Peatfield, R. C., Glover, V., Littlewood, J. T., Sandler, M., & Clifford Rose, F. (1984). The prevalence of diet-
induced migraine. Cephalalgia, 4(3), 179-183. 
Penacchio, O., & Wilkins, A. J. (2015). Visual discomfort and the spatial distribution of Fourier energy. Vision 
Research, 108, 1-7. 
  
79 
Perakakis, P. E., Idrissi, S., Vila, J., & Ivanov, P. (2012). Dynamical patterns of human postural responses to 
emotional stimuli. Psychophysiology, 49(9), 1225-1229. 
Pietrobon, D., & Moskowitz, M. A. (2013). Pathophysiology of migraine. Annual Review of Physiology, 75, 
365-391. 
Podoll, K. (2004a, June 13). The Migraine Art Competitions. Migraine Aura Foundation. Retrieved from 
http://www.migraine-aura.com/content/e24966/e25413/e25619 
Podoll, K. (2004b, May 31). Vincent van Gogh (1853-1890). Migraine Aura Foundation. Retrieved from 
http://www.migraine-aura.com/content/e24966/e22874/e24641 
Podoll, K. (2005, March 23). Pablo Ruiz Picasso (1881-1973). Migraine Aura Foundation. Retrieved from 
http://www.migraine-aura.com/content/e24966/e22874/e23952 
Podoll, K. (2006). Migraine art in the Internet: a study of 450 contemporary artists. International Review of 
Neurobiology, 74, 89-107. 
Podoll, K., & Ayles, D. (2006). Sarah Raphael's migraine with aura as inspiration for the foray of her work into 
abstraction. Neurobiology of Painting, 74, 109-118. 
Podoll, K., & Nicola, U. (2004). The illness of Giorgio de Chirico: migraine or epilepsy? European Neurology, 
51(3), 186. 
Podoll, K., & Robinson, D. (2008). Migraine Art: The Migraine Experience from Within. California, United 
States: North Atlantic Books. 
Poulton, E. C. (1968). The new psychophysics: six models for magnitude estimation. Psychological Bulletin, 
69(1), 1-19. 
Pretty, J., Peacock, J., Sellens, M., & Griffin, M. (2005). The mental and physical health outcomes of green 
exercise. International Journal of Environmental Health Research, 15(5), 319-337. 
Queiroz, L. P., Peres, M. F., Piovesan, E. J., Kowacs, F., Ciciarelli, M. C., Souza, J. A., & Zukerman, E. (2009). 
A nationwide population-based study of migraine in Brazil. Cephalalgia, 29(6), 642-649. 
Reason, J. T., & Brand, J. J. (1975). Motion Sickness. Oxford, United Kingdom: Academic Press. 
Reploeg, M. D., & Goebel, J. A. (2002). Migraine-associated dizziness: patient characteristics and management 
options. Otology & Neurotology, 23(3), 364-371. 
Roberts, D. L., & Vargas, B. B. (2012). The portrayal of migraine in popular music: observations and 
implications. Headache, 52(7), 1164-1170. 
Robson, J. G. (1966). Spatial and temporal contrast-sensitivity functions of the visual system. Journal of the 
Optical Society of America, 56(8), 1141. 
Rohkamm, R. (2004). Color Atlas of Neurology. New York, United States: Thieme. 
Sakai, F. (2008). Migrainology learned from patients. Clinical Neurology, 48(11), 785-791. 
Sakai, F., & Igarashi, H. (1997). Prevalence of migraine in Japan: a nationwide survey. Cephalalgia, 17(1), 15-
  
80 
22. 
Scher, A. I., Stewart, W. F., & Lipton, R. B. (1999). Migraine and headache: a meta-analytic approach. In I. K. 
Crombie, P. R. Croft, L. LeResche, & M. von Korff (Eds.), Epidemiology of Pain (pp. 159-170). 
Seattle, United States: IASP Press. 
Schwedt, T. J. (2013). Multisensory integration in migraine. Current Opinion in Neurology, 26(3), 248-253. 
Selye, H. (1956). The Stress of Life. New York, United States: McGraw-Hill. 
Seno, T., Kitaoka, A., & Palmisano, S. (2013). Vection induced by illusory motion in a stationary image. 
Perception, 42(9), 1001-1005. 
Shepherd, A. J. (2000). Visual contrast processing in migraine. Cephalalgia, 20(10), 865-880. 
Shepherd, A. J. (2006a). Color vision but not visual attention is altered in migraine. Headache, 46(4), 611-621. 
Shepherd, A. J. (2006b). Local and global motion after-effects are both enhanced in migraine, and the 
underlying mechanisms differ across cortical areas. Brain, 129(7), 1833-1843. 
Shepherd, A. J., Hine, T. J., & Beaumont, H. M. (2013). Color and spatial frequency are related to visual pattern 
sensitivity in migraine. Headache, 53(7), 1087-1103. 
Silverstein, S. M., & Keane, B. P. (2011). Perceptual organization impairment in schizophrenia and associated 
brain mechanisms: review of research from 2005 to 2010. Schizophrenia Bulletin, 37(4), 690-699. 
Slaghuis, W. L. (1998). Contrast sensitivity for stationary and drifting spatial frequency gratings in positive- and 
negative-symptom schizophrenia. Journal of Abnormal Psychology, 107(1), 49-62. 
Slobounov, S., Wu, T., Hallett, M., Shibasaki, H., Slobounov, E., & Newell, K. (2006). Neural underpinning of 
postural responses to visual field motion. Biological Psychology, 72(2), 188-197. 
Smart, L. J., Jr., Stoffregen, T. A., & Bardy, B. G. (2002). Visually induced motion sickness predicted by 
postural instability. Human Factors, 44(3), 451-465. 
Smith, A. T., Wall, M. B., & Thilo, K. V. (2012). Vestibular inputs to human motion-sensitive visual cortex. 
Cerebral Cortex, 22(5), 1068-1077. 
Soso, M. J., Lettich, E., & Belgum, J. H. (1980). Pattern-sensitive epilepsy: Part 2. Effects of pattern orientation 
and hemifield stimulation. Epilepsia, 21(3), 313-323. 
Spillmann, L., & Levine, J. (1971). Contrast enhancement in a Hermann grid with variable figure-ground ratio. 
Experimental Brain Research, 13(5), 547-559. 
Stankewitz, A., Aderjan, D., Eippert, F., & May, A. (2011). Trigeminal nociceptive transmission in migraineurs 
predicts migraine attacks. Journal of Neuroscience, 31(6), 1937-1943. 
Stanners, R. F., Coulter, M., Sweet, A. W., & Murphy, P. (1979). The pupillary response as an indicator of 
arousal and cognition. Motivation and Emotion, 3(4), 319-340. 
Stefansson, S. B., Darby, C. E., Wilkins, A. J., Binnie, C. D., Marlton, A. P., Smith, A. T., & Stockley, A. V. 
(1977). Television epilepsy and pattern sensitivity. British Medical Journal, 2(6079), 88-90. 
  
81 
Stins, J. F., & Beek, P. J. (2007). Effects of affective picture viewing on postural control. BMC Neuroscience, 
8(83), 1-7. 
Stoffregen, T. A. (1985). Flow structure versus retinal location in the optical control of stance. Journal of 
Experimental Psychology: Human Perception and Performance, 11(5), 554-565. 
Takahashi, T., & Tsukahara, Y. (1998). Pocket Monster incident and low luminance visual stimuli: special 
reference to deep red flicker stimulation. Acta Paediatrica Japonica, 40(6), 631-637. 
Takasaki, I., Takemura, K., & Iwamitsu, Y. (2005). Understanding of psychological process using drawing 
picture: image analysis of tree test psychological interpretation. Journal of Japan Society of Kansei 
Engineering, 5(3), 155-164. 
Takemura, K., Takasaki, I., & Iwamitsu, Y. (2005). Statistical image analysis of psychological projective 
drawings. Journal of Advanced Computational Intelligence and Intelligent Informatics, 9(5), 453-460. 
Taylor, R. P., Micolich, A. P., & Jonas, D. (1999). Fractal analysis of Pollock's drip paintings. Nature, 
399(6735), 422-422. 
Teggi, R., Colombo, B., Bernasconi, L., Bellini, C., Comi, G., & Bussi, M. (2009). Migrainous vertigo: results 
of caloric testing and stabilometric findings. Headache, 49(3), 435-444. 
Tehom. (2008). File: Migraine aura. Wikimedia Commons. Retrieved from 
https://commons.wikimedia.org/wiki/File:Migraine_aura.jpg 
Terwindt, G. M., Ferrari, M. D., Tijhuis, M., Groenen, S. M., Picavet, H. S., & Launer, L. J. (2000). The impact 
of migraine on quality of life in the general population: the GEM study. Neurology, 55(5), 624-629. 
Tibber, M. S., & Shepherd, A. J. (2006). Transient tritanopia in migraine: evidence for a large-field retinal 
abnormality in blue-yellow opponent pathways. Investigative Ophthalmology and Visual Science, 
47(11), 5125-5131. 
Tolhurst, D. J., Tadmor, Y., & Chao, T. (1992). Amplitude spectra of natural images. Ophthalmic and 
Physiological Optics, 12(2), 229-232. 
Travis, R. C. (1945). An experimental analysis of dynamic and static equilibrium. Journal of Experimental 
Psychology, 35(3), 216-234. 
Tsunetsugu, Y., Park, B. J., Ishii, H., Hirano, H., Kagawa, T., & Miyazaki, Y. (2007). Physiological effects of 
Shinrin-yoku (taking in the atmosphere of the forest) in an old-growth broadleaf forest in Yamagata 
Prefecture, Japan. Journal of Physiological Anthropology, 26(2), 135-142. 
Tuaycharoen, N., & Tregenza, P. R. (2007). View and discomfort glare from windows. Lighting Research & 
Technology, 39(2), 185-200. 
Ulrich, R. S. (1984). View through a window may influence recovery from surgery. Science, 224(4647), 420-
421. 
van Asten, W. N., Gielen, C. C., & Denier van der Gon, J. J. (1988). Postural adjustments induced by simulated 
  
82 
motion of differently structured environments. Experimental Brain Research, 73(2), 371-383. 
Vingen, J. V., Pareja, J. A., Storen, O., White, L. R., & Stovner, L. J. (1998). Phonophobia in migraine. 
Cephalalgia, 18(5), 243-249. 
Wall, M. B., & Smith, A. T. (2008). The representation of egomotion in the human brain. Current Biology, 
18(3), 191-194. 
Warren, W. H., & Hannon, D. J. (1988). Direction of self-motion is perceived from optical-flow. Nature, 
336(6195), 162-163. 
Webster, M. A., Georgeson, M. A., & Webster, S. M. (2002). Neural adjustments to image blur. Nature 
Neuroscience, 5(9), 839-840. 
Wieser, T., Wolff, R., Hoffmann, K. P., Schulte-Mattler, W., & Zierz, S. (2004). Persistent ocular motor 
disturbances in migraine without aura. Neurological Sciences, 25(1), 8-12. 
Wikimedia Commons. (2014). Category: Google Art Project. Wikimedia Commons. Retrieved from 
https://commons.wikimedia.org/wiki/Category:Google_Art_Project 
Wilkins, A. J. (1995). Visual Stress. Oxford, United Kingdom: Oxford University Press. 
Wilkins, A. J. (2003). Reading through Colour: How Coloured Filters Can Reduce Reading Difficulty, Eye 
Strain, and Headaches. New Jersey, United States: John Wiley & Sons. 
Wilkins, A. J., Darby, C. E., & Binnie, C. D. (1979). Neurophysiological aspects of pattern-sensitive epilepsy. 
Brain, 102(1), 1-25. 
Wilkins, A. J., & Hibbard, P. B. (2014). Discomfort and hypermetabolism. Paper presented at the 50th 
Anniversary Convention of the Society for the Study of Artificial Intelligence and the Simulation of 
Behaviour, London, United Kingdom.  
Wilkins, A. J., Huang, J., & Cao, Y. (2004). Visual stress theory and its application to reading and reading tests. 
Journal of Research in Reading, 27(2), 152-162. 
Wilkins, A. J., Nimmo-Smith, I., Tait, A., McManus, C., Della Sala, S., Tilley, A., Arnold, K., Barrie, M., & 
Scott, S. (1984). A neurological basis for visual discomfort. Brain, 107(4), 989-1017. 
Wilkins, A. J., Patel, R., Adjamian, P., & Evans, B. J. (2002). Tinted spectacles and visually sensitive migraine. 
Cephalalgia, 22(9), 711-719. 
Wilkins, A. J., Smith, J., Willison, C. K., Beare, T., Boyd, A., Hardy, G., Mell, L., Peach, C., & Harper, S. 
(2007). Stripes within words affect reading. Perception, 36(12), 1788-1803. 
Wilkinson, F., Karanovic, O., Ross, E. C., Lillakas, L., & Steinbach, M. J. (2006). Ocular motor measures in 
migraine with and without aura. Cephalalgia, 26(6), 660-671. 
Wilkinson, F., Karanovic, O., & Wilson, H. R. (2008). Binocular rivalry in migraine. Cephalalgia, 28(12), 
1327-1338. 
Wilkinson, M., & Robinson, D. (1985). Migraine art. Cephalalgia, 5(3), 151-157. 
  
83 
Wilson, H. R., McFarlane, D. K., & Phillips, G. C. (1983). Spatial frequency tuning of orientation selective 
units estimated by oblique masking. Vision Research, 23(9), 873-882. 
Woolls, D. (2003). Abstract art used to drive prisoners mad. IOL News. Retrieved from 
http://www.iol.co.za/news/world/abstract-art-used-to-drive-prisoners-mad-1.103903 
World Medical Association. (2013). World Medical Association Declaration of Helsinki: ethical principles for 
medical research involving human subjects. JAMA, 310(20), 2191-2194. 
Yang, W., Chu, B., Yang, J., Yu, Y., Wu, J., & Yu, S. (2014). Elevated audiovisual temporal interaction in 
patients with migraine without aura. Journal of Headache and Pain, 15(1), 44. 
Yates, B. J., Miller, A. D., & Lucot, J. B. (1998). Physiological basis and pharmacology of motion sickness: an 
update. Brain Research Bulletin, 47(5), 395-406. 
Yenice, O., Onal, S., Incili, B., Temel, A., Afsar, N., & Tanridag, T. (2007). Assessment of spatial-contrast 
function and short-wavelength sensitivity deficits in patients with migraine. Eye, 21(2), 218-223. 
Yokota, Y., Aoki, M., Mizuta, K., Ito, Y., & Isu, N. (2005). Motion sickness susceptibility associated with 
visually induced postural instability and cardiac autonomic responses in healthy subjects. Acta Oto-
Laryngologica, 125(3), 280-285. 
Zeki, S., Watson, J. D., Lueck, C. J., Friston, K. J., Kennard, C., & Frackowiak, R. S. (1991). A direct 
demonstration of functional specialization in human visual cortex. Journal of Neuroscience, 11(3), 
641-649. 
 
